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(57)Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a medicinal composition that 
can ameliorate the morbid states of 
capillary endothelial function, 
hypertension and arteriosclerosis in 
an animal model onset the diseases 
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accompanied by deterioration in 
capillary endothelial function by 
incorporating the recombinant vector 
incorporating the klotho gene. 
SOLUTION: The objective medicinal 
composition includes an effective 
amount of a recombinant vector 
incorporating the cDNA of the klotho 
gene. In a preferred embodiment, the 
cDNA of the klotho gene is a DNA 
having the base sequence selected 
from the base sequence of the formula or the like or another DNA that can 
hybridize with the DNA under the stringent conditions. The recombinant 
vector is preferably prepared by incorporating the cDNA of the klotho gene 
into a vector selected from-plasmid vectors or a virus vectors, The 
resultant medicinal composition is useful for amelioration or prophylaxis of 
the morbid states caused by the morbid states of capillary endothelial 
function (for example, hypertension and arteriosclerosis in an animal model 
onset the diseases accompanied by deterioration in capillary endothelial 
function. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The remedy constituent for improving or preventing the symptoms 
by blood vessel inner-bark functional degradation of the mammalian 
incorporating the KUROSO gene cDNA which rearranges and comes to 
contain the effective dose of a vector. 

[Claim 2] The remedy constituent according to claim 1 whose KUROSO gene 
cDNA is the aging inhibitor cDNA given in WO 98/29544. 
[Claim 3] The remedy constituent according to claim 1 which is DNA which 
has the base sequence as which the KUROSO gene cDNA is chosen from 
the base sequence expressed with the array numbers 1, 2, 3 T 4, and 5 T or this 
DNA and DNA hybridized under stringent conditions. 

[Claim 4] The remedy constituent according to claim 1 whose symptoms by 
blood vessel inner-bark functional degradation are the diseases chosen from 
the group which consists of hypertension, arteriosclerosis, 
hypercholesterolemia, diabetes mellitus, myocardial infarction, and cerebral 
infarction. 

[Claim 5] The remedy constituent according to claim 1 with which a 
recombination vector includes the KUROSO gene cDNA in the vector chosen 
from a plasmid vector and a virus vector. 

[Claim 6] The remedy constituent according to claim 1 with which a virus 
vector is chosen from a retrovirus vector, an adenovirus vector, an 
adeno-associated virus vector, and a Herpes virus vector. 
[Claim 7] The KUROSO gene recombination vector which included the 
KUROSO gene cDNA in the virus vector. 

[Claim 8] The KUROSO gene recombination vector according to claim 7 as 
which a virus vector is chosen from a retrovirus vector, an adenovirus 
vector, an adeno-associated virus vector, and a Herpes virus vector. 
[Claim 9] How to perform the therapy or prevention of these symptoms by 
medicating with the effective dose the mammalian which may lapse into 
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mammalian with symptoms according a remedy constituent according to 
claim 1 to 6 to blood vessel inner-bark functional degradation, or these 
symptoms. 

[Claim 10] The approach according to claim 9 the symptoms by blood vessel 
inner-bark functional degradation are the diseases chosen from the group 
which consists of hypertension, arteriosclerosis, hypercholesterolemia, 
diabetes mellitus, myocardial infarction, and cerebral infarction. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the recombination vector 
which uses lapsing the symptoms by blood vessel inner-bark functional 
degradation into an improvement or its condition for the approach for 
preventing, a remedy constituent and them. It is related with the 
recombination vector used for the remedy constituent and them which are 
used more for the approach of medicating the mammalian which may lapse 
into these symptoms or it has these symptoms with the expression vector 
which contains in a detail the gene DNA for the blood vessel inner-bark 
functional improvement represented by the KUROSO gene, and preventing 
lapsing these symptoms into an improvement (therapy) or its condition, and 
this approach. 
[0002] 

[Description of the Prior Art] A KUROSO gene is a gene identified as a gene 
of cause which causes the shape of said aging to a mouse, when it exists in 
the foreign gene insertion section of the transgenic mouse (KUROSO mouse) 
which presents remarkable and variegated premature-aging symptoms, such 
as withering of compaction of a life, mineralization of various organs, 
arteriosclerosis, and a reproduction organ, and the manifestation falls. After 
that, growth stops and a KUROSO mouse shows the indication of various 
aging, although it grows like [ the 3rd week of after the birth ] the mouse of a 
wild type. If it becomes 6 weeks old, the activity of a KUROSO mouse will fall 
to about 50% of a wild type, and a walk of the Parkinson's disease will be 
seen. Gonad has shrunk and is sterility. Osteoporosis becomes remarkable 
and also mineralization of the heterotopia arises in the choroid plexus of an 
aortic valve, a bronchial tube, and a brain. An arterial system shows the 
arteriosclerosis opinion of a MENKEBERUGU mold characteristic of aging, 
such as thickening of blood vessel intima, and mineralization of a media. In 
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addition, withering of the skin and versicular emphysema also come to be 
observed [WO 98/29544, Nature, 390, and 45 (1997)]. From the analysis of 
cDNA of a KUROSO gene, two kinds of mRNA(s) are imprinted by the 
difference in splicing, and, as for a KUROSO gene, two kinds of proteins are 
translated from this mRNA (the proteins including these proteins by which a 
code is carried out to a KUROSO gene are hereafter called KUROSO 
protein). 

[0003] One protein is 1 type film protein (it is hereafter called film joint mold 
KUROSO protein) with the structure of having the signal sequence field of an 
amino terminal, an extracellular domain field, and the film penetration domain 
field of a G terminal, among the KUROSO proteins by which a code is carried 
out to the two above-mentioned kinds of mRNA(s), and the extracellular 
domain consists of two domains (KL1, KL2) which have homology in the 
beta-glucosidase of bacteria or vegetation, On the other hand, it was shown 
clearly that another protein was a secretory protein (it is hereafter called 
secretor KUROSO protein) which has the signal sequence field of an amino 
terminal and KL1 domain field [Biochem.Biophys.Res.Commun., 242, and 626 
(1998)3. 

[0004] Neither the mechanism which KUROSO gene variation causes the 
shape of various aging, nor the molecule function of KUROSO protein is 
clarified yet. Although KUROSO gene expression is high with the kidney, the 
shape of intense aging has attained to the whole body organ containing lungs, 
a bone, stomach walls, the skin, etc. A certain secretory factor existing in the 
molecule function, and demonstrating the operation from this, is presumed 
[Nature, 390, and 45 (1997)]. 

[0005] By the hybridization experiment of a KUROSO mouse and a KUROSO 
gene expression transgenic mouse, the experiment which makes KUROSO 
protein discover in a KUROSO mouse body using the adenovirus vector 
incorporating cDNA of a film joint mold KUROSO gene Since prevention of 
the aging-like onset of a KUROSO mouse was attained, the therapy of the 
disease originating in the malfunction of KUROSO protein Being attained by 
reinforcing a KUROSO gene using a certain means is suggested [Nature, 390, 
45 (1997), and WO 98/29544]. A vascular endothelial cell emits an inner-bark 
dependency blood vessel relaxing factor and an inner-bark dependency 
vasoconstrictor, is participating also in the permeability of blood vessel 
intima, or platelet aggregation deeply, and it not only is adjusting the 
vasotonia, but it is playing the role important for onset progress of a 
thrombus nature condition pulse disease. As a blood vessel inner-bark 
dependency blood vessel relaxing factor, a nitrogen monoxide (NO), a 
prostagladin 12, C mold natriuresis peptide, adrenomedullin, a blood vessel 
inner-bark origin hyperpolarization factor, etc. are mentioned. On the other 
hand, as an inner-bark dependency vasoconstrictor, thromboxane A2, 
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angiotensin II, endotheiin, and prostaglandin H 2 grade are known. 
[0006] When NO made acetylcholine act on the extraction sample which is a 
rabbit artery, it was identified from arising [ the relaxation response 
j-specifically [Nature and 288:373(1 980)] only by the sample holding an 
endothelial cell as one of the blood vessel inner-bark origin blood vessel 
relaxing factors (EDRF). The NO synthase (NOS) which exists in a blood 
vessel inner bark oxidizes L-arginine, and NO separates, NO reaches the 
adjoining blood vessel smooth muscle cell, activates the guanylate cyclase, 
makes cGMP increase, and results in blood vessel relaxation. Existence of 
three kinds of isoforms, the nerve mold NOS (nNOS), the inner-bark mold 
NOS (eNOS), and an induction type NOS (iNOS), is clarified at NOS. Among 
these, with the deficit mouse of the inner-bark mold NOS, since the 
vasodilatation reaction of an inner-bark dependency was lacked and blood 
pressure also became high 20 mmHgs from the healthy mouse, it was shown 
that the vasoconstriction regulatory mechanism of indispensable NO 
dependency exists in accommodation of a blood flow or blood pressure 
[Nature, 377, and 239 (1995)]. 

[0007] Thus, it is an important problem on clinical for close relation between 
a blood vessel inner-bark function and the amount of NO(s) which an 
endothelial cell produces to be, and to measure the production ability of NO. 
However, the attempt in which it will measure NO directly since only a 
minute amount exists and also NO is unstable is not applied to a clinical field. 
Consequently, the moving state of NO is presumed by generally measuring 
the function of a blood vessel inner bark. The function of a blood vessel inner 
bark is performed by generally investigating the vasodilatation reaction of an 
inner-bark dependency [****## 189 of medicine and 517 (1999)]. This is the 
approach medicate an artery with an inner-bark dependency vasodilator like 
acetylcholine, and extent of the vasodilatation in that case estimates NO 
secretion ability of an inner bark. In a KUROSO mouse, if the blood vessel 
inner-bark dependency relaxation response [ as opposed to acetylcholine for 
a blood vessel inner-bark function ] is measured against an index, compared 
with a normal mouse with high KUROSO gene expression, the maximum 
vasodilatation reaction will fall in the artery of a KUROSO mouse. Moreover, 
with the KUROSO hetero mouse with which KUROSO gene expression is 
falling to abbreviation one half compared with a normal mouse, although the 
maximum vasodilatation reaction is not a KUROSO mouse, since it is falling, 
it is suggested between the amount of KUROSO gene expression, and the 
function of a blood vessel inner bark that there is correlation. It is shown in 
the blood vessel functional disorder in a KUROSO mouse that NO production 
failure in a vascular endothelial cell is concerned [BBRC, 248, and 324 
(1998)]. [BBRC, 248, and 324] which the function of the blood vessel inner 
bark of a KUROSO hetero mouse will recover even to same extent as a 
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normal mouse if a normal mouse and a KUROSO hetero mouse individual are 
combined by surgical operation and exchange of body fluid is actually made 
to be performed among both (1998) — enhancement of KUROSO protein 
expects from things that a blood vessel inner-bark function will be 
improvable. However, there is no report that a KUROSO gene or KUROSO 
protein was prescribed for the patient and the therapy or prevention of such 
a disease was performed from the exterior in the disease to which the blood 
vessel inner^bark function fell, for example, diseases, such as arteriosclerosis 
and hypertension. 
[0008] 

[Probiem(s) to be Solved by the Invention] The origin of symptoms, such as 
hypertension and arteriosclerosis, is complicated, and development of a 
remedy and preventive based on a new operation mechanism is desired so 
that a cure can be chosen according to a patient s symptoms and 
complication. 
[0009] 

[Means for Solving the Problem] It came to complete header this invention 
for the symptoms of the blood vessel inner-bark function of those animals 
used in disease modeling, hypertension, and arteriosclerosis being improvable 
to the animal model which showed the symptoms of diseases accompanied 
by lowering of a blood vessel inner-bark function, such as hypertension and 
arteriosclerosis, by [ incorporating the KUROSO gene cDNA ] rearranging 
and prescribing a vector for the patient. 

[0010] The invention in this application relates to following the (1) - (10). 

(1) The remedy constituent for improving or preventing the symptoms by 
blood vessel inner-bark functional degradation of the mammalian 
incorporating the KUROSO gene cDNA which rearranges and comes to 
contain the effective dose of a vector, 

(2) The remedy constituent given in 1 term the given KUROSO gene cDNA is 
the aging inhibitor cDNA given in WO 98/29544. 

(3) The remedy constituent given En one which is DNA which has the base 
sequence as which the KUROSO gene cDNA is chosen from the base 
sequence expressed with the array numbers 1, 2, 3, 4, and 5, or this DNA and 
DNA hybridized under stringent conditions. 

(4) The remedy constituent given in 1 term the given symptoms by blood 
vessel inner-bark functional degradation are the diseases chosen from the 
group which consists of hypertension, arteriosclerosis, hypercholesterolemia, 
diabetes mellitus, myocardial infarction, and cerebral infarction. 

(5) The remedy constituent given in 1 term with which a recombination 
vector includes the KUROSO gene cDNA in the vector chosen from a 
plasmid vector and a virus vector. 

(6) The remedy constituent given in 1 term with which a virus vector is 
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chosen from a retrovirus vector, an adenovirus vector, an adeno-associated 
virus vector, and a Herpes virus vector. 

(7) The KUROSO gene recombination vector which included the KUROSO 
gene cDNA in the virus vector. 

(8) The KUROSO gene recombination vector given in 7 terms as which a 
virus vector is chosen from a retrovirus vector, an adenovirus vector, an 
adeno-associated virus vector, and a Herpes virus vector. 

(9) How to perform the therapy or prevention of these symptoms by 
medicating with the effective dose the mammalian which may lapse into the 
mammalian which has symptoms according the remedy constituent of a 
publication to blood vessel inner-bark functional degradation in either of one 
to 6 terms, or these symptoms. 

(10) The approach given in 9 terms the symptoms by blood vessel inner-bark 
functional degradation are the diseases chosen from the group which 
consists of hypertension, arteriosclerosis, hypercholesterolemia, diabetes 
mellitus, myocardial infarction, and cerebral infarction. 

[0011] 

[Embodiment of the Invention] According to this invention, the therapy or 
prevention of these symptoms can be performed by medicating the 
mammalian which may lapse into mammalian with symptoms according the 
remedy constituent for improving or preventing the symptoms by blood 
vessel inner-bark functional degradation incorporating the KUROSO gene 
cDNA of the mammalian which rearranges and comes to contain the 
effective dose of a vector, for example, hypertension, and arteriosclerosis to 
blood vessel inner-bark functional degradation, or these symptoms. 
[0012] A recombination vector can be obtained by including the KUROSO 
gene cDNA in a vector. Although a plasmid vector or the vector (virus 
vector) of a virus can be used, in order to introduce the KUROSO gene 
cDNA into mammalian and to make it discover efficiently as a vector used 
for recombination vector production, it is desirable to use a virus vector. As 
a virus vector, the Adenoviridae, Retroviridae, The Parvoviridae, the 
department of a Herpes virus, the Poxviridae, the department of papovavirus, 
The department of a HEPADONA virus, Togaviridae, the department of a 
FURABI virus, the Coronaviridae, Rhabdoviridae, Paramyxoviridae, the 
Orthomyxoviridae, The vector which originates from the viruses belonging to 
one of the groups which consist of the department of a BANYA virus, 
Arenaviridae, and Reoviridae, and these viruses, Adenovirus dodeca 
HEDORON vector [Fender et aL, Nature Biotech. 15 : The vector originating 
in virus protein like 52 (1997)], Although the vectors (for example, Sendai 
Virus, a liposome vector, etc.) which combined virus protein with liposome 
are included, human adenovirus is used preferably. 

[0013] For example, the example of the approach of improving the symptoms 
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of a patient with these symptoms is shown below, using adenovirus as a 
vector, 

(i) As for the construction recombination cosmic! of the recombination 
cosmid containing the KUROSO gene cDNA, it is desirable that 5 mold 
adenovirus genomic DNA which carried out deletion of El A, E1B, and E3 
further is included including a promoter, the KUROSO gene cDNA, and a poly 
A addition signal. 

[0014] pAxCAwt [Nucl.AcidsRes., 23, and 3816 (1995)] etc, is raised as 
cosmid for introducing the KUROSO gene cDNA. Although all can be used if 
it is DNA indicated by WO 98/29544 as a KUROSO gene cDNA, it is not 
limited to these. DNA which has the base sequence chosen from the base 
sequence expressed with the array numbers 1 , 2, 3, 4, and 5 as a concrete 
array, this DNA, DNA hybridized under stringent conditions, etc. is raised, 
[0015] With DNA which can be hybridized under stringent conditions here 
DNA which has the base sequence expressed with either of the array 
numbers 1-5 is used as a probe, DNA obtained by using a colony 
hybridization method, a plaque hybridization method, or a Southern blotting 
hybridization method is meant The filter which fixed DNA of a colony or the 
plaque origin is specifically used. The SSC solution of 0.1 - 2 double 
concentration the bottom of the sodium chloride existence of 0.7-1 ,0M, and 
after performing hybridization at 65 degrees C (the presentation of the SSC 
solution of concentration 1 time) DNA which can be identified by washing a 
filter under 65-degree-C conditions can be raised using a 150mM sodium 
chloride and 15mM sodium-citrate twist. Hybridization is the 2nd edition of 
molecular cloning, current PUROTO call Inn molecular biology, and DNA 
Cloning 1. : According to the approach indicated (1995), it can carry out to 
Core Techniques, A Practical Approach, Second Edition, Oxford University, 
etc. When it calculates using FAST as DNA which can be hybridized, 
specifically, the base sequence expressed with the array numbers 1, 2, 3, 4, 
and 5, DNA which has at least 60% or more of homology, DNA which has 80% 
or more of homology preferably, and DNA which has 95% or more of 
homology still more preferably can be raised. 

[0016] In addition, especially many actuation of dealing with phage, a plasmid, 
DNA, various enzymes, Escherichia coli, a cultured cell, etc. was performed 
to the volumes Molecular Cloning, A Laboratory Manual, and on T.Maniatis, 
the 2nd edition (1 989), and Cold Spring Harbor Laboratory (it abbreviates to 
the 2nd edition of molecular clo NINGU hereafter) according to the approach 
of a publication, unless it refused. With a conventional method, cosmid is cut 
with a suitable restriction enzyme, for example, Swal etc, it rearranges by 
connecting the KUROSO gene cDNA, and cosmid is produced, 

(ii) Production of the production recombination adenovirus of the 
recombination adenovirus containing the KUROSO gene cDNA is producible 
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by the approach [Proc.Natl.Acad.Sci.USA, 93, and 1320 (1996)] of Miyake and 
others. 

[0017] With the recombination cosmid containing the KUROSO gene cDNA 
specifically created by (i), for example, E3, E1 A which were cut by EcoT22I, 5 
mold adenovirus Ad5dIXDNA [J.Virology, 54, and 711 (1985)] which suffered 
a loss in E1B is mixed- A calcium phosphate method and the RIPOFE cushion 
method [JP,2-227075 T A and experimental-medicine separate volume new 
gene engineering handbook Yodosha (19996)] are used. For example, E1A, It 
introduces into the cell strain containing an E1B gene, for example, Homo 
sapiens embryo origin 293 cell, [J.Gen.ViroL, 36, and 59 (1977)]. If 
recombination of cosmid and Adenovirus DNA arises in intracellular, in order 
that recombination adenovirus may generate and extinction of a cell may 
start, generation of the recombination adenovirus which includes extinction 
of this cell for the KUROSO gene cDNA in an index is checked. The 
recombination adenovirus solution which crushes a cell and contains the 
KUROSO gene cDNA is obtained by collecting the cells which became 
extinct, for example, repeating and performing freeze thawing or using ceil 
homogenizer. 

[0018] It rearranges from the obtained solution, and DNA of adenovirus is 
extracted with a conventional method and the structure is checked by 
cutting with a restriction enzyme, for example, Xhol. 

(iii) DNA of the purification profit **** recombination adenovirus of 
recombination adenovirus follows Kanegae T s and others approach 
[Jpn.J.Med.Sci.Biol., 47, and 157 (1994)], 2 times of cesium chloride density 
gradients refine, and with solutions, such as PBS which contains glycerol 
10% y HEPES-MgCI2 which contains glycerol 10%, and HEPES-EDTA which 
contains glycerol 10%, it can save at -80 degrees C after suspension, and can 
be used suitably. 

(iv) Dialysis processing of the recombination virus solution which discovers 
the KUROSO gene cDNA obtained by administration (iii) to the symptoms 
model of the recombination adenovirus containing the KUROSO gene cDNA 
is carried out, glycerol is removed, it dilutes and rearranges in optimum dose 
using a physiological saline, and a virus is obtained. By intramuscular 
injection, the Otsuka Long-Evans Tokushima Fatty (OLETF) rat [Diabetes, 
41, and 1422 (1992)] (30 weeks old) which shows the symptoms which 
produced hypertension and hyperlipidemia with obesity and the high 
insulinemia, and were similar to Homo sapiens NIDDM of the endomorph 
(non-insulin dependent diabetes mellitus) is medicated with recombination 
virus 5X108pfu for three weeks once per week, and it checks to it whether 
the symptoms which a symptoms model shows have had an improvement in 
the progress after administration. Although the example of this invention 
approach of using adenovirus was shown, the above can use any virus, if the 
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object of this invention except adenovirus can be attained. 
[0019] Production of the recombination virus vector using other virus 
vectors can be performed by replacing the coding region of the virus protein 
which corresponds so that the code of the KUROSO protein may be carried 
out using a general recombinant DNA creation technique (see the 2nd edition 
of the molecular cloning etc.) to DNA which carries out the code of the 
protein which constitutes a virus. About production of cosmid or the extract 
of DNA, and other gene modification technology, it can carry out, for example 
to the following reference by the approach of a publication, 
[0020] Wolff ed., Gene therapeutics: Methods and-applications-of direct 
genetransfer. Birkhaeuser, Boston, 1994; Kaplitt and Loewy eds., Viral 
vectors: Gene therapy-and-neuroscience applications. Academic Press, San 
Diego, 1995; Liu et al. eds., DNA vaccines: A new era in vaccinology .Annals of 
the New York Academy of Sciences vol.772. The New York Academy 
ofSciences and New York, 1 995; Gluzman and Hughes eds. and Viral vectors: 
Current communications in molecular biology Cold Spring Harbor Laboratory 
and New York, 1988;Roth ed. and Methods The remedy constituent 
containing in cell biology .vol.43. Protein expression in animal cells.Academic 
Press and a San Diego 1994. recombination vector Although this vector 
independent is possible, it is desirable to provide as remedy pharmaceutical 
preparation manufactured by the approach of arbitration which usually mixes 
this vector together with one or the support beyond it permitted in 
pharmacology, and is used in the technical field of galenical pharmacy. The 
sterility-solution which dissolved in aquosity support, such as water 
solutions, such as water or salt, a glycine, a glucose, and Homo sapiens 
albumin, preferably is used. Moreover, a sodium chloride, the additive 
permitted in pharmacology, for example, the sodium acetate, like the 
buffer—ized agent for bringing a pharmaceutical preparation solution close to 
physiological conditions or an isotonizing agent, sodium lactate, potassium 
chloride, a sodium citrate, etc. can also be added. Moreover, it freeze-dries, 
and it can store, it can be made to be able to dissolve in a solvent suitable at 
the time of an activity, and can also use. 

[0021] As for a route of administration, it is desirable to use the most 
effective thing on the occasion of a therapy, and the parenteral 
administration in hypodermically, intramuscular, and a vein etc. can be raised 
in internal use or the oral cavity, a respiratory tract, and the rectum. As an 
administration gestalt, a spray, a capsule, a tablet, a granule, syrups, an 
emulsion, a suppository, injections, ointment, a tape, etc. are raised, As 
suitable pharmaceutical preparation for internal use, an emulsion, syrups, a 
capsule, a tablet, powder, a granule, etc. are raised. For example, a liquid 
preparation object like an emulsion and syrups can be manufactured, using 
flavors, such as antiseptics, such as oil, such as glycols, such as saccharides, 
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such as water, cane sugar, a sorbitol, and fruit sugar, a polyethylene glycol, 
and propylene glycol, sesame oil, olive oil, and soybean oil, and p-hydroxy 
benzoate ester, a strawberry flavor, and peppermint, as an additive. A 
capsule, a tablet, powder, a granule, etc. can be manufactured using 
plasticizers, such as surfactants, such as binders, such as lubricant, such as 
disintegrator, such as excipients, such as a lactose, grape sugar, cane sugar, 
and a mannitol, starch, and sodium alginate, magnesium stearate, and talc, 
polyvinyl alcohol, hydroxypropylceilulose, and gelatin, and fatty acid ester, 
and a glycerol, etc. as an additive. 

[0022] Injections, a suppository, a spray, etc, are raised as suitable 
pharmaceutical preparation for parenteral administration. For example, 
injections are prepared using the support which consists of salting in liquid, a 
grape-sugar solution, or both mixture. A suppository is prepared using 
support, such as cacao butter, a hydrogenation fat, or a carboxylic acid. 
Moreover, a spray is prepared using the support which the oral cavity and 
respiratory tract membrane of the vector itself [ this ] or a recipient are not 
stimulated [ support 3, and distributes this vector as a detailed particle, and 
makes absorption easy. A lactose, a glycerol, etc. are specifically illustrated 
as support. By the property of this vector and the support to be used, 
pharmaceutical preparation, such as aerosol and dry powder, is possible. 
Moreover, the component illustrated as an additive by the oral agent also in 
these parenteral agents can also be added. Although a dose or the count of 
administration changes with classes of the curative effect made into the 
object, a medication method, a therapy period, age, weight, and virus vector 
etc., it usually prescribes 1 03—1 01 5 pieces for the patient as a virus vector 
per adult. In this invention, a disease can also be treated by medicating a 
patient with the KUROSO gene cDNA using the approach of gene therapy. 
The effectiveness at the time of treating symptoms evaluates lowering of 
blood pressure, and an improvement of a blood vessel inner-bark function 
against an index using the above approach. As the general approach which 
measures the function of a blood vessel inner bark, the method of 
investigating the vasodilatation reaction of an inner-bark dependency is 
raised, This is ****** 189 of [medicine which is the approach medicate an 
artery with an inner-bark dependency vasodilator like acetylcholine, and 
extent of the vasodilatation in that case estimates NO secretion ability of an 
inner bark, and 517(1999)]. 

[0023] Hypertension and hyperlipidemia are hereafter produced with obesity 
and the high insulinemia as a virus vector, using the mouse origin KUROSO 
gene cDNA as a gene incorporating the adenovirus (Ad5) of Homo sapiens 5 
mold, and although this invention is concretely explained using the example 
which has improved the blood vessel inner-bark function of the Otsuka 
Long-Evans Tokushima Fatty (OLETF) rat which shows symptoms similar to 
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Homo sapiens NIDDM of the endomorph, this invention is not limited to these 

examples. 

[0024] 

[Example] Example 1 : The biood vessel functional improvement by the 
recombination adenovirus administration containing the KUROSO gene cDNA. 

(Process 1) Production of the recombination adenovirus containing the 
mouse origin KUROSO gene cDNA followed the approach [Proc.Natl 
Acad.Sci.USA., 93, and 1320 (1996)] of Miyake and others fundamentally. 
Both ends were graduated for the 3.1 kb fragment which cuts the plasmid 
pNKM101 (FERM BP-5765, WO 98/29544) which specifically contains the 
mouse origin KUROSO gene cDNA by NotI and Xbal, and contains this 
obtained gene by DNA Blunting kit (TAKARA SHUZO CO., LTD. make). 
[0025] g, E3, and 1 micro of E1 Swal fragments g of the cosmid pAxCAwt 
[Kanegae Nucl(s).Acids Res., 23, and 3816 (1995)] including the chimera 
promoter (CAG promotor) of 5 mold adenovirus genome which carried out 
deletion of A and the E1 area B and a cytomegalovirus enhancer, and a 
chicken beta actin promotor were dissolved in 20micro of T4 DNA ligase 
buffer solutions I 3micro of these fragments, and the ligation reaction was 
performed for T4 DNA ligase in this solution at 1 unit and 16 degrees C 

for 1 8 hours. 

[0026] The in~vitro packaging (inch vitro packaging) was performed using this 
ligase reaction mixture and Gigapack II XL Packaging Extract (product made 
from Stratagene), the obtained phage was infected to Escherichia coli 
DHSalpha [J. Bacteriology, 170, and 611 (1988)1 and recombination cosmid 
was acquired. In addition, the check of the direction to the promotor of the 
mouse origin KUROSO gene cDNA in recombination cosmid is BamHI about 
cosmid. It carried out by detecting the fragment of 1.6kb after cutting. 
[0027] Thus, E3 cut by obtained cosmid 8microg and EcoT22I, E1 A, and 5 
mold adenovirus Ad5dIXDNA[JA/irology., 54, and 711] (1985) Imicrog which 
suffered a loss in E1B were mixed, and transfection was performed to Homo 
sapiens embryo origin 293 cell by the calcium phosphate method using 
CellPhect Transfection Kit (product made from Pharmacia Biotech). 
According to Kanegae's and others approach [biotechnology manual series, 4, 
43-58, and Yodosha (1994)], a recombination virus was acquired henceforth. 
[0028] According to Kanegae's and others approach [Jpn.J.Med.ScLBioL, 47, 
and 157 (1994)], 2 times of cesium chloride density gradients refined this 
recombination virus, and by PBS which contains glycerol 10%, after 
suspension, it saved at -80 degrees C, and was used suitably. When the virus 
titer of this recombination virus solution was calculated according to 
Kanegae's and others approach [Jpn.J.Med.Sci.Biol., 47, and 157 (1994)], it 
turned out that a 1X109 pfu/ml virus is included, 
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[0029] (Process 2) The recombination virus which was obtained at the 
process 1 and which rearranges, carries out dialysis processing of the virus 
solution, removes glycerol, dilutes in optimum dose using a physiological 
saline, and discovers mouse overall-length mold KUROSO was obtained. 
Hypertension and hyperlipidemia were produced with obesity and the high 
insulinemia, and the Otsuka Long-Evans Tokushima Fatty (OLETF) rat 
[Diabetes, 41, and 1422 (1992)] (30 weeks old) which shows symptoms 
similar to Homo sapiens NIDDM of the endomorph was medicated with 
recombination virus 5X108pfu for three weeks once per week by 
intramuscular injection. Consequently, that whose blood pressure of a rat 
was 156.3**4mmHg (n= 8) by the group non-prescribing a medicine for the 
patient has been improved by 139,4**7mmHg (n= 5) in an administration 
group. 

[0030] (Process 3) Sodium pentobarbital (50 mg/kg) is injected 
intraperitoneal^ to the OLETF rat obtained at the process 2, after 
anesthesia, a thorax is cut open and a thorax main artery is extracted (3mm). 
The isolated thorax main artery (main artery ring) is applied between two 
steel wires, and this is dipped in a 10ml Krebs' bicarbonate solution [120mM 
NaCI, 5.2mM KCI, 2.4mMCaCI2, 1.2mM MgS04.7H20, 25mM NaHC03, 0.03mM 
Na2~EDTA r 11mM dextrose (pH7.4)]. The solution has saturated oxygen 
through the air bubbles of 95% of oxygen, and 5% carbon dioxide. It fixes and 
one edge of a wire is connected to a dynamics converter 
Biochem.Biophys.Res.Commun., 248, and 324 (1998) according to the 
approach of a publication at another edge. After adding 2.0g weight to a main 
artery ring, applying tension and leaving it for 90 minutes, the norepinephrine 
of O.lmicroM is added and it is made to contract. When acetylcholine with a 
last concentration [ M ] of 10micro is added in this solution, what% of the 
contracted die length evaluates an inner-bark function by whether it 
loosened and recovered. (OLETF) The rate of relaxation of the main artery 
ring prepared after prescribing for the patient the adenovirus which discovers 
mouse overalHength mold KUROSO by which a code is carried out to a rat 
(30 weeks old) by DNA which has the base sequence expressed with the 
array number 3 by intramuscular injection for three weeks once per week 
was 83**3%. On the other hand, by the OLETF rat non-taken a measure, the 
distinct improvement was found at 67**2%. 
[0031] 

[Effect of the Invention] Becoming that the therapy of the symptoms in 
which a blood vessel innerHaark function is improved, arteriosclerosis and 
hypertension are begun, and a KUROSO gene participates, or prevention of 
the onset is possible was shown by by medicating a host with an expression 
vector including the nucleic-acid array which carries out the code of a 
therapy or preventives of a disease which are represented by the KUROSO 
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gene, such as arteriosclerosis and hypertension, by this invention, and 
carrying into a host DNA with the nucleic-acid array which carries out the 
code of the remedy, 
[0032] 

[Layout Table] 

Sequence Listing <110> KYOWA HAKKO KOGYO CO. and LTD. — <120> 
NOVEL METHOD OF IMPROVING ENDOTHELIAL FUNCTIONS 30> 
H11-127<140 <141» — < — 160> 5<170> Patentln Ver.2.0[0033 — ] 
<210> 1<211> 3163<212> DNA<1> Homo sapiens<220><221> CDS<1> 
(9)...(3047)<400> 1 cgcgcagc-atg-ccc-gcc age gec ccg ccg cgc cgc 
ccg-cgg-ccg-ccg^ccg 50 Met-Pro-Ala-Ser-Ala Pro Pro Arg Arg 
Pro-Arg-Pro-Pro-Pro 15 10 ccg teg ctg teg ctg ctg ctg gtg ctg ctg ggc ctg 
ggc ggc cgc cgc 98 Pro Ser Leu Ser Leu Leu Leu Val Leu Leu Gly Leu Gly 
Gly Arg Arg 1 5 20 25 30ctg cgt gcg gag ccg ggc gac ggc gcg cag acc tgg gec 
cgt gtc teg 146 Leu Arg Ala Glu Pro Gly Asp Gly Ala Gin Thr Trp Ala Arg Val 
Ser 35 40 45cgg cct cct gec ccc gag gec gcg ggc etc ttc cag ggc acc ttcccc 
194 Arg Pro Pro Ala Pro Glu Ala Ala Gly LeuPhe Gin Gly Thr Phe Pro 50 55 
60gac ggc ttc etc tgg gec gtg ggc age gec gectae cag acc gag ggc 242 Asp 
Gly Phe Leu Trp Ala Val GLyser Ala Ala Tyr Gin Thr Glu Gly 65 70 75ggc tgg 
cag cag cac ggc aagggt gcg tec ate tgg gac acg ttc acc 290 Gly Trp Gin Gin 
HisGly Lys Gly Ala Ser lie Trp Asp Thr Phe Thr 80 85 90cac cac ccc ctg gca 
ccc ccg gga gac tec egg aac gec agt ctg ccg 338 His His Pro Leu Ala Pro 
Pro Gly Asp Ser Arg Asn Ala Ser Leu Pro 95 100 105 1 10ttg ggc gccccg teg 
ccg ctg cag ccc gec acc ggg gac gta gec age 386 Leu Gfy Ala Pro Ser Pro 
Leu Gin Pro Ala Thr Gly Asp Val Ala Ser 115 120 125 gac age tac aacaaegtc 
ttc cgc gac acg gag gcg ctg cgc gag etc 434 Asp Ser Tyr Asn Asn Val Phe 
Arg Asp Thr Glu Ala Leu Arg Glu Leu 130 135 140ggg gtc act cac tac egctte 
tec ate teg tgg gcg cga gtg etc ccc 482 Gly Val Thr His Tyr Arg Phe Ser He 
Ser Trp Ala Arg Val Leu Pro 145 150 155aat ggc agegeg ggc gtc cccaac cgc 
gag ggg ctg cgc tac tac egg 530 Asn Gly Ser Ala Gly Val Pro Asn Arg Giu Gly 
Leu Arg Tyr Tyr Arg 1 60 165 1 70cgc ctg ctg gag egg ctg egg gag ctg ggc gtg 
cag ccc gtg gtc acc 578 Arg Leu Leu Glu Arg Leu Arg Glu Leu Gly Val Gin 
Pro Val Val Thr175 180 185 190ctg tac cac tgg gac ctg-ccc-cag-cgc-ctg 
cag gac gec tac ggc ggc 626 Leu Tyr His Trp Asp Leu 

Pro-Gln-Arg-Leu-Gln-Asp-Ala-Tyr—Gly-Gly 195 200 205tgggcc aac cgc gec 
ctg gec gac cac ttc agg gat tac gcg gag etc 674 Trp Ala Asn Arg Ala Leu Ala 
Asp His Phe Arg Asp Tyr Ala Glu Leu 210 215 220tgc ttc cgc cac ttc ggc ggt 
cag gtc aag tac tgg ate acc atcgac 722 Cys Phe Arg His Phe Giy Gly Gin Val 
Lys Tyr Trp He Thr He Asp 225 230 235aac ccc tacgtg gtg gec tggcac ggc 
tac gec acc ggg cgc ctg gec 770 Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala 
Thr Gly Arg Leu Ala 240 245 250ccc ggc ate egg ggc age ccg egg etc ggg tac 
ctg gtg gcg cac aac 818 Pro Gly He Arg Gly Ser Pro Arg Leu Gly Tyr Leu Val 
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Ala His Asn255 260 265 270ctc etc ctg get cat gee aaa gtc tgg cat etc tac 
aat act tct ttc 866 LeuLeu Leu Ala His Aia Lys Val Trp His Leu Tyr Asn Thr 
Ser Phe 275 280 285 cgt ccc act cagggaggt cag gtg tec att gee eta age tct 
cac tgg 914 Arg Pro Thr Gin Gly Gly Gin Val Ser He Ala Leu Ser Ser His Trp 
290 295 300atc aat cct cga aga atgacc gac cac age ate aaa gaa tgt caa aaa 
962 lie Asn Pro Arg Arg Met Thr Asp His Ser He Lys Glu Cys Gin Lys 305 
310 31 5tct ctg gacttt gta eta ggttgg ttt gec aaa ccc gta ttt att gat 1 01 0 Ser 
Leu Asp Phe ValLeu Gly Trp Phe Ala Lys Pro Val Phe He Asp 320 325 
330ggt gac tat ccc gag age atg aag aat aac ctt tea tct att ctg cct 1058 Gly 
Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu Ser Ser He Leu Pro335 340 345 
350gat ttt act gaa tct gag aaa aag ttc ate aaa gga act get gac ttt 1 106 
AspPhe Thr Glu Ser Glu Lys Lys Phe He Lys Gly Thr Ala Asp Phe 355 360 
365 ttt-gct-ctt-tgc-ttt gga-cce-aec-ttg-agt ttt caa ctt ttg gac cct 1 1 54Phe 
Ala Leu Cys Phe Gly Pro-Thr-Leu-Ser-Phe-Gln-Leu-Leu-Asp-Pro 370 375 
380cac atg aag ttc ego caa ttg gaa tct ccc aac ctg agg caa ctg-ctt 1202 His 
Met LysPhe Arg Gin Leu Glu Ser Pro Asn Leu Arg Gin Leu Leu 385 390 
395tcc tgg attgac ctt gaa tttaac cat cct caa ata ttt att gtg gaa 1 250 Ser Trp 
He Asp LeuGlu Phe Asn His Pro Gin He Phe He Val Glu 400 405 410aat ggc 
tgg ttt gtc tea ggg ace acc aag aga gat gat gee aaa tat 1 298 Asn Gly Trp Phe 
Val Ser Gly Thr Thr Lys Arg Asp Asp Ala Lys Tyr415 420 425 430atg tat tac 
etc aaa aag ttc ate atg gaa acc tta aaa gec ate aag 1 346 Met Tyr Tyr Leu 
Lys Lys Phe lie Met Glu Thr Leu Lys Ala He Lys 435 440 445 ctg gat ggg gtg 
gatgtc ate ggg tat acc gca tgg tec etc atg gat 1394 Leu Asp Gly Val Asp Val 
He Gly Tyr Thr Afa Trp Ser Leu Met Asp 450 455 460ggtttc gag tgg cac 
agaggt tac age ate agg cgt gga etc ttc tat 1442 Gly Phe Glu Trp His Arg Gly 
Tyr Ser He Arg Arg Gly Leu Phe Tyr 465 470 475gtt gac ttt eta age cag 
gacaag atg ttg ttg cca aag tct tea gee 1490 Val Asp Phe Leu Ser Gin Asp 
Lys Met Leu Leu Pro Lys Ser Ser Ala 480 485 490ttg ttc tac caa aag ctg ata 
gagaaa aat ggc ttc cct cct tta cct 1 538 Leu Phe Tyr Gin Lys Leu He Glu Lys 
Asn Gly Phe Pro Pro Leu Pro495 500 505 510gaa aat cag ccc eta gaa ggg 
acatttccc tgt gac ttt get tgg gga 1586 Glu Asn Gin Pro Leu Glu Gly Thr Phe 
Pro Cys Asp Phe Ala Trp Gly 515 520 525 gtt gtt gac aac tacatt caa gta gat 
acc act ctg tct cag ttt acc 1 634 Val Val Asp Asn Tyr He Gin VAIasp Thr Thr 
Leu Ser Gin Phe Thr 530 535 540gac ctg aat gtt tac ctgtgg gat gtc cac cac 
agt aaa agg ctt att 1 682 Asp Leu Asn Val Tyr Leu Trp Asp Val His His Ser 
Lys Arg Leu He 545 550 555 aaa gtg gatggg gtt gtg accaag aag agg aaa tec 
tac tgt gtt gac 1 730Lys Val Asp Gly Val Val Thr Lys 

Lys-ArGLys-Ser-Tyr-Cys Val Asp 560 565 570ttt get gec ate cag ccc cag 
ate get tta etc cag gaa atg cac gtt 1 778Phe Ala Ala He Gin Pro Gin He Ala 
Leu Leu Gin Glu Met His Val575 [580 ] 585 590aca cat ttt cgc ttc tec ctg 
gac tgg gee ctg attctccct ctg ggt 1826 Thr His Phe Arg Phe Ser Leu Asp Trp 
Ala Leu He Leu Pro Leu Gly 595 600 605 aac cag tec cag gtgaac cac acc ate 
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ctg cag tac tat cgc tgc atg 1874 Asn Gin Ser Gin Val Asn His Thr He Leu Gin 
Tyr Tyr Arg Cys Met 610 615 620gccagc gag ctt gtc cgtgtc aac ate acc cca 
gtg gtg gec ctg tgg 1922 Ala Ser Glu Leu Val Arg Val Asn lie Thr Pro Val Val 
Ala Leu Trp 625 630 635cag cct atg gec ccg aac caagga ctg ccg cgc etc ctg 
gec agg cag 1970 Gin Pro Met Ala Pro Asn Gin Gly Leu Pro Arg Leu Leu Ala 
Arg Gin 640 645 650ggc gec tgg gag aac ccc tac actgee ctg gec ttt gca gag 
tat gec 2018 Gly Ala Trp Glu Asn Pro Tyr Thr Ala Leu Ala Phe Ala Glu Tyr 
Ala655 660 665 670cga ctg tgc ttt caa gag etc ggccatcac gtc aag ctt tgg ata 
acg 2066 Arg Leu Cys Phe Gin Glu Leu Gly His His Val Lys Leu Trp He Thr 
675 680 685 atg aat gag ccg tataca agg aat atg aca tac agt get ggc cac aac 
2114 Met Asn Glu Pro Tyr Thr Arg Asn Met Thr Tyr Ser Ala Gly His Asn 690 
695 700cttctg aag gec cat gecctg get tgg cat gtg tac aat gaa aag ttt 2162 
Leu Leu Lys Ala His Ala Leu Ala Trp His Val Tyr Asn Glu Lys Phe 705 710 
715agg cat get cag aat ggg aaaata tec ata gec ttg cag get gat tgg 2210 Arg 
His Ala Gin Asn Gly Lys He Ser He Ala Leu Gin Ala Asp Trp 720 725 730ata 
gaa cct gec tgc cct ttc tcccaa aag gac aaa gag gtg gec gag 2258 He Glu Pro 
Ala Cys Pro Phe Ser Gin Lys Asp Lys Glu Val Ala Glu735 740 745 750aga gtt 
ttg gaa ttt gac att ggctggctg get gag ccc att ttc ggc 2306 Arg Val Leu Glu 
Phe Asp He Gly Trp Leu Ala Glu Pro He Phe Gly 755 760 765tct gga gat tat 
cca tgg-gtg-atg-agg-gac tgg ctg aac caa aga aac 2354Ser Gly Asp Tyr Pro 
Trp Val-Met-Arg-Asp-Trp-Leu-Asn-Gln-Arg-Asn 770 775 780aat ttt ctt ctt 
cct tat ttc act gaa gat gaa aaa aag eta ate cag 2402 Asn Phe LeuLeu Pro 
Tyr Phe Thr Glu Asp Glu Lys Lys Leu He Gin 785 790 795ggt acc tttgac ttt 
ttg gcttta age cat tat acc acc ate ctt gta 2450 Gly Thr Phe Asp PheLeu Afa 
Leu Ser His Tyr Thr Thr lie Leu Val 800 805 810gac tea gaa aaa gaa gat cca 
ata aaa tac aat gat tac eta gaa gtg 2498 Asp Ser Glu Lys Glu Asp Pro He Lys 
Tyr Asn Asp Tyr Leu Glu Val815 820 825 830caa gaa atg acc gac ate acg tgg 
etc aac tec ccc agt cag gtg gcg 2546 GlnGlu Met Thr Asp He Thr Trp Leu 
Asn Ser Pro Ser Gin Val Ala 835 840 845 gta gtg ccc tgggggttg cgc aaa gtg 
ctg aac tgg ctg aag ttc aag 2594 Val Val Pro Trp Gly Leu ArGLys Val Leu 
Asn Trp Leu Lys Phe Lys 850 855 860tae gga gac etc ccc atg tac ata ata 
tec aac gga ate gat gac ggg 2642 Tyr Gly Asp Leu Pro Met Tyr He He Ser 
Asn Gly He Asp Asp Gly 865 870 875ctg cat get gag gac gac cag ctg agg gtg 
tat tat atg cag aat tac 2690 Leu His Ala GluAsp Asp Gin Leu Arg Val Tyr Tyr 
Met Gin Asn Tyr 880 885 890 ata aac gaa get ctcaaa gec cacata ctg gat ggt 
ate aat ctt tgc 2738 He Asn Glu Ala Leu Lys Ala His He Leu Asp Gly He Asn 
Leu Cys895 900 905 910gga tac ttt gcttat teg ttt aac gac cgc aca get ccg 
agg ttt ggc 2786 Gly Tyr Phe Ala Tyr Ser Phe Asn Asp Arg Thr Ala Pro Arg 
Phe Gly 91 5 920 925 etc tat cgt tatgetgea gat cag ttt gag ccc aag gca tec 
atg aaa 2834 Leu Tyr Arg Tyr Ala Ala Asp Gin Phe Glu Pro Lys Ala Ser Met 
Lys 930 935 940cat tac agg aaa att att-gac-agc-aat-ggt ttc ccg ggc cca gaa 
act 2882His Tyr Arg Lys He He Asp-Ser-Asn-Gly-Phe-Pro-Gly-Pro-Glu-Thr 
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945 950 955ctg gaa aga ttt tgt cca gaa gaa ttc acc gtg tgt act gag tgc-agt 
2930 Leu Glu Arg PheCys Pro Glu Glu Phe Thr Val Cys Thr Glu Cys Ser 960 
965 970 ttt ttt cac acc cgaaag tct ttactg get ttc ata get ttt eta ttt 2978 Phe 
Phe His Thr Arg Lys Ser Leu Leu Ala Phe He Ala Phe Leu Phe975 980 985 
990ttt get tct attatt tct etc tec ctt ata ttt tac tac teg aag aaa 3026 Phe Ala 
Ser He He Ser Leu Ser Leu lie Phe Tyr Tyr Ser Lys Lys 995 1000 1005 ggc 
aga aga agttacaaa tagttctgaa catttttcta ttcattcatt 3074 Gly Arg Arg Ser Tyr 
Lys 1010 ttgaaataat tatgeagaca catcagctgt taaccatttg cacctctaag tgttgtgaaa 
3134 ctgtaaattt catacatttg acttctaga 3163[0034] 

<210> 2<211> 3435<212> DNA<1> Homo sapiens<220><221> CDS<222> 
(9)„.(1655)<400> 2cgcgcagc atg ccc gee age gee ccg cog cgc cgc 
ccg-cgg-ccg-ccg-ccg 50 Met-Pro-Ala-Ser-Ala Pro Pro Arg Arg 
Pro-Arg-Pro-Pro-Pro 15 10 ccg teg ctg teg ctg ctg ctg gtg ctg etg ggc ctg 
ggc ggc cgc cgc 98 Pro Ser Leu Ser Leu Leu Leu Val Leu Leu Gly Leu Gly 
Gly Arg Arg 15 20 25 30ctg cgt gcg gag ccg gge gae ggc gcg cag acc tgg gee 
cgt gtc teg 146 Leu Arg Ala Glu Pro Gly Asp Gly Ala Gin Thr Trp Ala Arg Val 
Ser 35 40 45cgg cct cct gec ccc gag gee gcg ggc ctcttc cag ggcacc ttc ccc 
194 Arg Pro Pro Ala Pro G!u Ala Ala Gly Leu Phe Gin Gly Thr Phe Pro 50 55 
60gac ggc ttc etc tgg geegtg ggc age gee gee tac cag acc gag ggc 242 Asp 
Gly Phe Leu Trp Ala Val Gly Ser Ala Ala Tyr Gin Thr Glu Gly 65 70 75ggc tgg 
cagcag cac ggc aagggt gcg tec ate tgg gae acg ttc acc 290 Gly Trp Gin Gin 
HisGly Lys Gly Ala Ser He Trp Asp Thr Phe Thr 80 85 90cac cac ccc ctg gca 
ccc ccg ggagac tec egg aac gee agt ctg ccg 338 His His Pro Leu Ala ProPro 
Gly Asp Ser Arg Asn Ala Ser Leu Pro 95 100 105 1 10ttg ggc gec cegteg ccg 
ctg cag ccc gee acc ggg gae gta gec age 386 Leu Gly Ala Pro Ser Pro Leu 
Gin Pro Ala Thr Gly Asp Val Ala Ser 115 1 20 1 25 gae age tac aacaaegtc ttc 
cgc gae acg gag gcg ctg cgc gag etc 434 Asp Ser Tyr Asn Asn Val Phe Arg 
Asp Thr Glu Ala Leu Arg Glu Leu 130 135 140ggg gtc act cac tac egctte tec 
ate teg tgg gcg cga gtg etc ccc 482 Gly Val Thr His Tyr Arg Phe Ser He Ser 
Trp Ala Arg Val Leu Pro 145 150 155aat ggc agegeg ggc gtc cccaac cgc gag 
ggg ctg cgc tac tac egg 530 Asn Gly Ser Ala Gly Val Pro Asn Arg Glu Gly 
Leu Arg Tyr Tyr Arg 1 60 1 65 1 70cgc ctg ctg gag egg ctg-cgg-gag-ctg-ggc 
gtg cag ccc gtg gtc acc 578Arg Leu Leu Glu Arg Leu 

Arg-Glu-Leu-Gly-Vai-Gln-Pro-Val-Val-Thr175 180 185 190ctgtac cac tgg 
gae ctg ccc cagcgcctg cag gae gec tac ggc ggc 626 Leu Tyr His Trp Asp Leu 
Pro Gin Arg Leu Gin Asp Ala Tyr Gly Gly 1 95 200 205tgg gee aac cgc gec 
ctg gee gae cac ttc agg gat tac gcg gag etc 674 Trp Ala Asn Arg Ala Leu Ala 
Asp His Phe Arg Asp Tyr Ala Glu Leu 210 215 220tgc ttc cgc cac ttc ggc ggt 
cag gtc aag tac tgg ate acc ate gae 722 Gys Phe ArgHis Phe Gly Gly Gin Val 
Lys Tyr Trp He Thr He Asp 225 230 235aac ccc tacgtg gtg gec tggcac ggc 
tac gee acc ggg cgc ctg gee 770 Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala 
Thr Gly Arg Leu Ala 240 245 250ccc ggc ate egg ggc age ccg egg etc ggg tac 
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ctg gtg gcg cac aac 818 Pro Gly He Arg Gly Ser Pro Arg Leu Gly Tyr Leu Va! 
Ala His Asn255 260 265 270ctc etc ctg get cat gec aaa gtc tgg cat etc tac 
aat act tct ttc 866 Leu Leu Leu Ala His Ala Lys Va! Trp His Leu Tyr Asn Thr 
Ser Phe 275 280 285 cgt ccc act cagggaggt cag gtg tec att gee eta age tct 
cac tgg 914 Arg Pro Thr Gin Gly Gly Gin Val Ser He Ala Leu Ser Ser His Trp 
290 295 300atc aat cct cga aga atgacc gac cac age ate aaa gaa tgt caa aaa 
962 lie Asn Pro Arg Arg Met Thr Asp His Ser lie Lys Glu Cys Gin Lys 305 
310 31 5tct ctg gacttt gta eta ggttgg ttt gee aaa ccc gta ttt att gat 1010 Ser 
Leu Asp Phe ValLeu Gly Trp Phe Ala Lys Pro Val Phe He Asp 320 325 
330ggt gac tat ccc gag age atg aag aat aac ctt tea tct att ctg cct 1 058 Gly 
Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu Ser Ser He Leu Pro335 340 345 
350 gat-ttt-act-gaa-tct gag-aaa~aag-ttc-atc aaa gga act get gac ttt 
1106Asp Phe Thr Glu Ser Glu Lys-Lys-Phe-He-Lys~Gly-Thr-A!a-Asp-Phe 
355 360 365ttt get ctt tgc ttt gga ccc ace ttg agt ttt caa ctt ttg gac cct 
1 154 Phe AlaLeu Cys Phe Gly Pro Thr Leu Ser Phe Gin Leu Leu Asp Pro 
370 375 380cacatg aag ttc cgc caattg gaa tct ccc aac ctg agg caa ctg ctt 
1202 His Met Lys Phe Arg Gin Leu Glu Ser Pro Asn Leu Arg Gin Leu Leu 
385 390 395tcc tgg att gac ctt gaa tttaac cat cct caa ata ttt att gtg gaa 
1250 Ser Trp He Asp Leu Glu Phe Asn His Pro Gin He Phe He Val Glu 400 
405 410aat ggc tgg ttt gtc tea ggg accacc aag aga gat gat gee aaa tat 1 298 
Asn Gly Trp Phe Val Ser Gly Thr Thr Lys Arg Asp Asp Ala Lys Tyr415 420 
425 430atg tat tac etc aaa aag ttc atcatggaa ace tta aaa gee ate aag 1 346 
Met Tyr Tyr Leu Lys Lys Phe He Met Glu Thr Leu Lys Ala lie Lys 435 440 
445 ctg gat ggg gtg gatgtc ate ggg tat ace gca tgg tec etc atg gat 1 394 Leu 
Asp Gly Val Asp Val He Gly Tyr Thr Ala Trp Ser Leu Met Asp 450 455 
460ggtttc gag tgg cac agaggt tac age ate agg cgt gga etc ttc tat 1442 Gly 
Phe Glu Trp His Arg Gly Tyr Ser He Arg Arg Gly Leu Phe Tyr 465 470 475gtt 
gac ttt eta age cag gacaag atg ttg ttg cca aag tct tea gee 1 490 Val Asp Phe 
Leu Ser Gin Asp Lys Met Leu Leu Pro Lys Ser Ser Ala 480 485 490ttg ttc 
tac caa aag ctg ata gagaaa aat ggc ttc cct cct tta cct 1538 Leu Phe Tyr Gin 
Lys Leu lie Glu Lys Asn Gly Phe Pro Pro Leu Pro495 500 505 510gaa aat 
cag ccc eta gaa ggg acatttccc tgt gac ttt get tgg gga 1586 Glu Asn Gin Pro 
Leu Glu Gly Thr Phe Pro Cys Asp Phe Ala Trp Gly 515 520 525 gtt gtt gac 
aac tacatt caa gta agt cag ctg aca aaa cca ate age 1 634 Val Val Asp Asn Tyr 
He Gin Val Ser Gin Leu Thr Lys Pro He Ser 530 535 540 agtctc ace aag ccc 
tatcac tagtagatac cactctgtct cagtttaccg 1 685 Ser Leu Thr Lys Pro Tyr His 
545 acctgaatgt ttacctgtgg gatgtccacc acagtaaaag gcttattaaa gtggatgggg 1 745 
ttgtgaccaa gaagaggaaa tcctactgtg ttgaetttgc tgccatceag ccccaga teg 
1 805ctttactcca ggaaatgcac-gttacacatt-ttcgcttctc-cctggactgg gccctgattc 
1 865tccctctggg taaccagtcc caggtgaace acaccatcct-gcagtactat cgctgeatgg 
1 925ccagcgagct tgtccgtgtc-aacatcaccc cagtggtggc-cctgtggcag cctatggccc 
1 985cgaaccaagg actgccgcgc ctcctggcca ggcagggege ctgggagaac ccctacactg 
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2045ccctggcctt tgcagagtat gcccgactgt gctttcaaga gctcggccat cacgtcaagc 
2105tttggataac gatgaatgag ccgtatacaa ggaatatgac atacagtgct ggccacaacc 
2165ttctgaaggc ccatgccctg gcttggcatg tgtacaatga aaagtttagg catgctcaga 
2225atgggaaaat atccatagcc ttgcaggctg attggataga acctgcctgc cctttctccc 
2285aaaaggacaa agaggtggcc gagagagttt tggaatttga cattggctgg ctggctgagc 
2345ccattttcgg ctctggagat tatccatggg tgatgaggga ctggctgaac caaagaaaca 
2405attttcttct tccttatttc actgaagatg aaaaaaagct aatccagggt acctttgact 
2465ttttggcttt aagccattat accaccatcc ttgtagactc agaaaaagaa gatccaataa 
2525aatacaatga ttacctagaa gtgcaagaaa tgaccgacat cacgtggctcaactccccca 
2585 gtcaggtggc ggtagtgccc tgggggttgc gcaaagtgct gaactggctg aagttcaagt 
2645 acggagacct ccccatgtac ataatatcca acggaatcga tgacgggctg catgctgagg 
2705 acgaccagct gagggtgtat tatatgcaga attacataaa cgaagctctc aaagcccaca 
2765 tactggatgg tatcaatctt tgcggatact ttgcttattc gtttaacgac cgcacagctc 2825 
cgaggtttgg cctctatcgt tatgctgcag atcagtttga gcccaaggca tccatgaaaG 2885 
attacaggaa aattattgac agcaatggtt tcccgggccc agaaactctg gaaagatttt 2945 
gtccagaaga attcaccgtg tgtactgagt gcagtttttt tcacacccga aagtctttac 3005 
tggctttcat agcttttcta ttttttgctt ctattatttc tctctccctt atattttact 3065 
actcgaagaa aggcagaaga agttacaaat agttctgaac atttttctat tcattcattt 3125 
tgaaataatt atgcagacac atcagctgtt aaccatttgc acctctaagt gttgtgaaac 3185 
tgtaaatttc atacatttga cttctagaaa acatttttgt ggcttatgac agaggttttg 3245 
aaatgggcat aggtgatcgt aaaatattga ataatgcgaa tagtgcctga atttgttctc 3305 
tttttgggtg attaaaaaac tgacaggcac tataatttct gtaacacact aacaaaagca 3365 
tgaaaaatag gaaccacacc aatgcaacat ttgtgcagaa atttgaatga caagattagg 
3425aatattttct 3435 [0035] 

<210> 3<211> 5032<212> DNA<1> Mouse<220><221> CDS<1> 
(19)...(3060)<400> 

3cctcccggct-cccgcagc-atg-cta-gcc-cgc-gcc-cct-cct-cgc-cgc^ccg-ccg 51 
Met-Leu-Ala^Arg-Ala Pro Pro Arg Arg Pro-Pro 15 10 egg ctg gtg ctg etc 
cgt ttg ctg ttg ctg cat ctg ctg ctg etc gec 99Arg Leu Val Leu Leu Arg Leu 
Leu Leu Leu His Leu Leu Leu Leu Ala 1 5 2025ctg cgc gec cgc tgc ctg age 
get gag ccg ggt cag ggc gcg cag acc 1 47 Leu Arg Ala Arg Cys Leu Ser Ala 
Glu Pro Gly Gin Gly Ala Gin Thr 30 35 40tgggct cgc ttc gcg cgc get cct gec 
cca gag gec get ggc etc etc 195 Trp Ala Arg Phe Ala Arg Ala Pro Ala Pro 
Glu Ala Ala Gly Leu Leu 45 50 55cac gac acc ttc ccc gac ggt ttc etc tgg gcg 
gta ggc age gee gec 243 His Asp Thr Phe Pro AspGly Phe Leu Trp Ala Val 
Gly Ser Ala Ala 60 65 70 75tat cag acc gagggc ggc tgg cga cag cac ggc aaa 
ggc gcg tec ate 291 Tyr Gin Thr Glu Gly Gly Trp Arg Gin His Gly Lys Gly Ala 
Ser He 80 85 90tgg gac act ttc acc cat cac tct ggg gcg gee ccg tec gac tec 
ccg 339 Trp AspThr Phe Thr His His Ser Gly Ala Ala Pro Ser Asp Ser Pro 95 
100 105atcgtc gtg gcg ccg tegggt gec ccg teg cct ccc ctg tec tec act 387 He 
Val Val Ala Pro Ser Gly Ala Pro Ser Pro Pro Leu Ser Ser Thr 110 115 
1 20gga gat gtg gee age gat agttac aac aac gtc tac cgc gac aca gag 435 Gly 
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Asp Vai Ala SerAsp Ser Tyr Asn Asn Val Tyr Arg Asp Thr Glu 125 130 
1 35ggg ctg cgc gaa ctg ggg gtc acc cac tac cgc ttc tec ata teg tgg 483 Gly 
Leu Arg Glu Leu GlyVal Thr His Tyr Arg Phe Ser lie Ser Trp140 145 150 
155gcg egg gtg etc ccc aat ggc accgcgggc act ccc aac cgc gag ggg 531 Ala 
Arg Val Leu Pro Asn Gly Thr Ala Gly Thr Pro Asn Arg Glu Gly 160 165 170 
ctg cgc tac tac eggegg ctg ctg gag egg ctg egg gag ctg ggc gtg 579 Leu Arg 
Tyr Tyr Arg Arg Leu Leu Glu Arg Leu Arg Glu Leu Gly Val 1 75 180 
185cagccg gtg gtt acc ctgtac cat tgg gac ctg cca cag cgc ctg cag 627 Gin 
Pro Val Val Thr Leu Tyr His Trp Asp Leu Pro Gin Arg Leu Gin 1 90 1 95 
200gac acc tat ggc gga tgg-gcc-aat-cgc-gcc ctg gec gac cat ttc agg 675Asp 
Thr Tyr Gly Gly Trp Ala-Asn-Arg-Ala-Leu-Ala Asp His Phe Arg 205 210 
215gat tat gec gagctctgc ttc cgccac ttc ggt ggt cag gtc aag tac 723 Asp Tyr 
Ala Glu Leu Cys Phe Arg His Phe Gly Gly Gin Val Lys Tyr220 225 230 
235tgg ate acc att gac aac ccc tac gtg gtg gec tgg cac ggg tat gec 771 Trp 
He Thr He Asp Asn Pro Tyr Val Val Ala Trp His Gly Tyr Ala 240 245 250acc 
ggg cgc ctg gec ccg ggc gtg agg ggc age tec agg etc ggg tac 819 Thr Gly Arg 
Leu Ala Pro Gly Val Arg Gly Ser Ser Arg Leu Gly Tyr 255 260 265ctggtt gec 
cac aac ctactt ttg get cat gee aaa gtc tgg cat etc 867 Leu Val Ala His Asn 
Leu Leu Leu Ala His Ala Lys Val Trp His Leu 270 275 280tac aac acc tct ttc 
cgc cccaca cag gga ggc egg gtg tct ate gec 915 Tyr Asn Thr Ser PheArg Pro 
Thr Gin Gly Gly Arg Val Ser He Ala 285 290 295tta age tec cat tgg ate aat 
cct cga aga atg act gac tat aat ate 963 Leu Ser Ser His Trp IleAsn Pro Arg 
Arg Met Thr Asp Tyr Asn Ile300 305 310 31 Saga gaa tgc cag aag tct ctt 
gactttgtg eta ggc tgg ttt gec aaa 101 1 Arg Glu Cys Gin Lys Ser Leu Asp Phe 
Val Leu Gly Trp Phe Ala Lys 320 325 330 ccc ata ttt att gatggc gac tac cca 
gag agt atg aag aac aac etc 1059 Pro lie Phe He Asp Gly Asp Tyr Pro Glu 
Ser Met Lys Asn Asn Leu 335 340 345tcgtct ctt ctg cct gatttt act gaa tct 
gag aag agg etc ate aga 1 107 Ser Ser Leu Leu Pro Asp Phe Thr Glu Ser Glu 
Lys Arg Leu He Arg 350 355 360gga act get gac ttt ttt gctctc tec ttc gga cca 
acc ttg age ttt 1 1 55 Gly Thr Ala Asp Phe Phe Ala Leu Ser Phe Gly Pro Thr 
Leu Ser Phe 365 370 375 cag-cta-ttg-gac-cct aac-atg-aag-ttc-cgc caa ttg 
gag tct ccc aac 1 203Gln Leu Leu Asp Pro Asn 

Met-Lys-Phe-Arg-Gln-Leu-Glu-Ser-Pro-Asn380 385 390 395ctg agg cag 
ctt ctg tct tgg ata gat ctg gaa tat aac cac cct cca 1 251 Leu Arg Gin Leu Leu 
Ser Trp lie Asp Leu Glu Tyr Asn His Pro Pro 400 405 410 ata ttt att 
gtggaaaat ggc tgg ttt gtc teg gga acc acc aaa agg 1299 He Phe He Val Glu 
Asn Gly Trp Phe Val Ser Gly Thr Thr Lys Arg 415 420 425gat gat gec aaa tat 
atgtat tat etc aag aag ttc ata atg gaa acc 1 347 Asp Asp Ala Lys Tyr Met Tyr 
Tyr Leu Lys Lys Phe He Met Glu Thr 430 435 440tta aaa gcaatc aga ctg 
gatggg gtc gac gtc att ggg tac acc gcg 1395 Leu Lys Ala He ArgLeu Asp Gly 
Val Asp Val He Gly Tyr Thr Ala 445 450 455tgg teg etc atg gac ggt ttc gag 
tgg cat agg ggc tac age ate egg 1443 Trp Ser Leu Met Asp Gly Phe Glu Trp 
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His Arg Gly Tyr Ser He Arg460 465 470 475cga gga etc ttc tac gtt gac ttt ctg 
agt cag gac aag gag ctg ttg 1491 ArgGly Leu Phe Tyr Val Asp Phe Leu Ser 
Gin Asp Lys Glu Leu Leu 480 485 490cca aag tct teg gec ttg ttc tac caa aag 
ctg ata gag gac aat ggc 1 539 Pro LysSer Ser Ala Leu Phe Tyr Gin Lys Leu 
He Glu Asp Asn Gly 495 500 505 ttt cct cct tta cctgaaaac cag ccc ctt gaa 
ggg aca ttt ccc tgt 1587 Phe Pro Pro Leu Pro Glu Asn Gin Pro Leu Glu Gly 
Thr Phe Pro Cys 510 515 520gac ttt get tgg gga gtt gttgac aac tac gtt caa 
gtg gac act act 1635 Asp Phe Ala Trp Gly Va! Val Asp Asn Tyr Val Gin Val 
Asp Thr Thr 525 530 535ctc tct cag ttt act gac ccg aatgtc tat ctg tgg gat 
gtg cat cac 1 683 Leu Ser Gin Phe Thr Asp Pro Asn Val Tyr Leu Trp Asp Val 
His His540 545 550 555agt aag agg ctt att aaa gta gaeggggtt gta gec aag aag 
aga aaa 1731 Ser Lys Arg Leu He Lys Val Asp Gly Val Val Ala Lys Lys Arg 
Lys 560 565 570 cct tac tgt gtt gatttc tct gec ate egg cct cag ata acc tta ctt 
1779 Pro Tyr Cys Val Asp Phe Ser Ala He Arg Pro Gin He Thr Leu Leu 575 
580 585 cgagaa atg egg gtc acccac ttt cgc ttc tec ctg-gac-tgg-gcc-ctg 
1827Arg Glu Met Arg-Val-Thr-His-Phe Arg Phe Ser Leu Asp-Trp-Ala-Leu 
590 595 600atc ttg cct ctg ggt aac cag acc caa gtg aac cac acg gtt ctg cac 
1875Ile Leu Pro Leu Gly Asn Gln-Thr-Gln-ValAsn His Thr Val Leu His 605 
610 615 ttc tac cgc tgc atgatc age gagctg gtg cac gec aac ate act cca 1923 
Phe Tyr Arg Cys Met He Ser Glu Leu Val His Ala Asn He Thr Pro620 625 630 
635gtg gtg gec ctgtgg cag cca gca gec ccg cac caa ggc ctg cca cat 1 971 Val 
Val Ala Leu Trp Gin Pro Ala Ala Pro His Gin Gly Leu Pro His 640 645 650 
gec ctt gca aaacatggg gee tgg gag aac ccg cac act get ctg gcg 2019 Ala Leu 
Ala Lys His Gly Ala Trp Glu Asn Pro His Thr Ala Leu Ala 655 660 665ttt gca 
gac tac gca aacctg tgt ttt aaa gag ttg ggt cac tgg gtc 2067 Phe Ala Asp Tyr 
Ala Asn Leu Cys Phe Lys Glu Leu Gly His Trp Val 670 675 680aat etc tggatc 
acc atg aacgag cca aac aca egg aac atg acc tat 21 15 Asn Leu Trp He ThrMet 
Asn Glu Pro Asn Thr Arg Asn Met Thr Tyr 685 690 695cgt gec ggg cac cac 
etc ctg aga gee cat gec ttg get tgg cat ctg 21 63 Arg Ala Gly His His Leu Leu 
Arg Ala His Ala Leu Ala Trp His Leu700 705 710 715tac gat gac aag ttt agg 
gcg get cag aaa ggc aaa ata tec ate gec 221 1 Tyr Asp Asp Lys Phe Arg Ala 
Ala Gin Lys Gly Lys He Ser He Ala 720 725 730 ttg cag get gactggata gaa ccg 
gee tgc cct ttc tct caa aat gac 2259 Leu Gin A!a Asp Trp He Glu Pro Ala Cys 
Pro Phe Ser Gin Asn Asp 735 740 745aaa gaa gtg gee gag agagtt ttg gaa ttt 
gat ata ggc tgg ctg gca 2307 Lys Glu Val Ala Glu Arg Val Leu Glu Phe Asp He 
Gly Trp Leu Ala 750 755 760gag cct attttt ggt tec ggagat tat cca cgt gtg atg 
agg gac tgg 2355 Glu Pro He Phe GlySer Gly Asp Tyr Pro Arg Val Met Arg 
Asp Trp 765 770 775ctg aac caa aaa aac aat ttt ctt ttg ccc tat ttc acc gaa 
gat gaa 2403 Leu Asn Gin Lys Asn Asn Phe Leu Leu Pro Tyr Phe Thr Glu 
Asp Glu780 785 790 795aaa aag eta gtc egg ggt tec ttt gac ttc ctg gcg gtg 
agt cat tac 2451 LysLys Leu Val Arg Gly Ser Phe Asp Phe Leu Ala Va! Ser 
His Tyr 800 805 810acc ace att ctg gta gac^tgg-gaa-aag-gag gat ccg atg aaa 
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tac aac 2499Thr Thr He Leu Val Asp 

Trp-Glu-Lys-Glu-Asp-Pro-Met-Lys-Tyr~Asn 815 820 825gat tac ttg gag 
gta cag gag atg act gac ate aca tgg etc aac tct 2547 Asp Tyr LeuGlu Val Gin 
Glu Met Thr Asp He Thr Trp Leu Asn Ser 830 835 840ccc agt caggtg gca gtg 
gtgect tgg ggg ctg cgc aaa gtg etc aac 2595 Pro Ser Gin Val AlaVal Val Pro 
Trp G!y Leu Arg Lys Val Leu Asn 845 850 855tgg eta agg ttc aag tac gga gac 
etc ceg atg tat gtg aca gee aat 2643 Trp Leu Arg Phe Lys Tyr Gly Asp Leu 
Pro Met Tyr Val Thr Ala Asn860 865 870 875gga ate gat gat gac ccc cac gec 
gag caa gac tea ctg agg ate tat 2691 Glylle Asp Asp Asp Pro His Ala Glu Gin 
Asp Ser Leu Arg He Tyr 880 885 890 tat att aag aattatgtg aat gag get ctg 
aaa gee tac gtg ttg gac 2739 Tyr He Lys Asn Tyr Val Asn Glu Ala Leu Lys 
Ala Tyr Val Leu Asp 895 900 905gac ate aac ctt tgt ggctac ttt gcg tat tea 
ctt agt gat cgc tea 2787 Asp He Asn Leu Cys Gly Tyr Phe Ala Tyr Ser Leu 
Ser Asp Arg Ser 910 915 920gct ccc aagtct ggc ttt tatcga tat get gcg aat 
cag ttt gag ccc 2835 Ala Pro Lys Ser GlyPhe Tyr Arg Tyr Ala Ala Asn Gin 
Phe Glu Pro 925 930 935aaa cca tct atg aaa cat tac agg aga att att gac age 
aat ggc ttc 2883 Lys Pro Ser Met Lys His Tyr Arg Arg lie He Asp Ser Asn 
Gly Phe940 945 950 955ctg ggt tct gga aca ctg gga agg ttt tgt cca gaa gaa 
tac act gtg 2931 LeuGly Ser Gly Thr Leu Gly Arg Phe Cys Pro Glu Glu Tyr 
Thr Val 960 965 970 tgc acc gaa tgtggattt ttt caa ace egg aag tct ttg ctg gtc 
ttc 2979 Cys Thr Glu Cys Gly Phe Phe Gin Thr Arg Lys Ser Leu Leu Val Phe 
975 980 985atc teg ttt ctt gtt tttact ttt att att tct ctt get etc att ttt 3027 He 
Ser Phe Leu Val Phe Thr Phe He He Ser Leu Ala Leu He Phe 990 995 
1 0OOcac tac tec aag aaa-ggc-cag-aga-agt tat aag taatgtgaac gtctgcctgg 
3080His Tyr Ser Lys Lys Gly-Gln-Arg-Ser-Tyr-Lys 1005 1 0lOccattcgctt 
tgggatcaag atgtacacgc^cgtcagccgt ttgcacctct ctgtgttgtg 3140 agccgcattc 
cacacatttc gattctagaa aacccttttt gtcatgggtg gtagaggttt 3200 taaacaggaa 
ttggtgagaa taaaatattg cagggtgaat ggtatctgaa tctgctctct 3260 ttggtggcaa 
ttaeggaatt atactcacca cagtttctac agtgccccgg aatggaaggc 3320 atagaatacg 
gtagggataa cagtgccaag cagacagaag tttaaagaac aactttaggg 3380 acttgtttat 
ccatggccat ttttaaattc actcctgttg gggagtaaca ctctctcaat 3440 taccatctta 
acacctggac tttacctgat ccagttttac aaggtgaagt agaaaaatat 3500 ccagtaaagg 
tggecaagag ccctgagtcc agagcagcec attaagaagc actattccta 3560 ecaaatgetg 
ctaatgtcaa tttacaaata tacttagaaa gcacattatg gacatttgta 3620 ttcttgtgaa 
tgtttttgag gtgtgcccta aaccccagat ccttgagggc tttctcttac 3680 caactttcct 
ttcagagect gcttgttgga gattcttccc cagccccctt cccctttccc 3740 tettgetctg 
ccccacctcg ctccaeccag cttgctccag cccaaagatt ctttatttgt 3800 ttctcattac 
cgaaggttgt gagccaccat gtggtttctg ggatttgaac tcatgacctc 3860 eggaggaget 
gtcatgetet taaccagccc atgttgaaga ttcttttgat aaatattcac 3920 aaaaaataaa 
gatgagecat gagctgttgg cctcttcgga ageggaaact gagtgatttg 3980 attgaacatc 
cttttatctt tgaccagacc ttggaatgaa tgeaatgace tttcccacag 4040 gaagaaggag 
gagctctcag tcaaactgta aagaatgect cttcagaata tgctgtcagt 4100 gcttggatgc 
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catgatgttc aactttctta gtcgatccgg cagcaatcac agtgtgagca 4160 cactgggaac 
ctgtccttgc ggccgccgag atctaccgtg tgcttctgtg aagaggcttt 4220 gacgtagccc 
ctctttgagc tcttacacca tgctactgac ttctagaaag gctaattagg 4280 tcttcttcta 
cacctaatac cctaagtctt actgactctc acgggagaag tctctgtgct 4340 acacctgagt 
ggtcttattg ataaccctga taccagatca ggcaagataa atccgtcata 4400 gcaggcatgg 
ctacccttgc tgccacaggg tcacagcaca tagctcatca ccctgttatt 4460 cttcatcttg 
caatgtggta tggttttcct ggtgaatgat cagcttttgc tgtggtattc 4520 tttatacatc 
tggacttatt attgaaatca aatgctatag aatcaatagt ttattttatg 4580 tctatttttc 
ttgatcgcag agtaatatat attaattgta aaaaatttaa gaaacaaaaa 4640 ctatatgtaa 
agaaaaaatt ataatataat acagagatgc tgctgacagt tcctatgtgt 4700 tgtgttttgt 
atactgagat catgtgatac gtaggcatac atcttcttgg gtttttttgt 4760 ttttgttttt 
tgttttgttt tgttttgttt tggttttttg agatagggtt tctctgtata 4820 gccctggctg 
tcctggaact cactttgcag accaggctag cctcaaactc ttattcattt 4880 ttactgaagt 
aatttttctg tcattagtct tcaagagcaa aactttaata gttatggaga 4940 atattgccag 
aacagctcaa aactgtttta tttgttggtc caatttccca ttaattagtt 5000 caataataaa 
tatcatttag aaataaaaaa aa5032 [0036] 

<210> 4<211> 1650<212> DNA<1> Mouse<220><221> CDS<1> 
(1).„(1650)<400> 4atg eta gcc-cgc-gcc-cct-cct cgc cgc ccg ccg 
cgg-ctg-gtg-ctg-ctc 48Met Leu Ala Arg Ala Pro Pro Arg Arg 
Pro-Pro-Arg-Leu-Val Leu Leu 15 10 15 cgt ttg ctg ttg ctg cat ctg ctg ctg 
etc gec ctg cgc gec cgc tgc 96 Arg Leu Leu Leu Leu His Leu Leu Leu Leu 
Ala Leu Arg Ala Arg Cys 20 25 30 ctg age get gag ccg ggt cag ggc gcg cag 
acc tgg get cgc ttc gcg 144 Leu Ser Ala Glu Pro Gly Gin Gly Ala Gin Thr Trp 
Ala Arg Phe Ala 35 40 45 cgc get cct gee cca gaggee gctggc etc etc cac gac 
acc ttc ccc 192 Arg Ala Pro Ala Pro G!u Ala Ala Gly Leu Leu His Asp Thr 
Phe Pro50 55 60gac ggt ttc etc tgg gcg gta ggc age gee gee tat cag acc gag 
ggc 240 Asp Gly Phe Leu Trp Ala Val Gly Ser Ala Ala Tyr Gin Thr Glu Gly 65 
70 75 80 ggc tgg cga cag cac ggc aaa ggc gcg tec ate tgg gac act ttc acc 
288 Gly Trp Arg Gin His Gly Lys Gly Ala Ser lie Trp Asp Thr Phe Thr 85 90 
95 cat cac tct ggg gcg gee ccgtcc gac tec ccg ate gtc gtg gcg ccg 336 His 
His Ser Gly Ala Ala Pro Ser Asp Ser Pro IleVal Val Ala Pro 100 105 110 teg 
ggt gee ccg tegect ccc ctg tec tec act gga gat gtg gee age 384 Ser Gly Ala 
Pro Ser Pro Pro Leu Ser Ser Thr Gly Asp Val Ala Ser 1 15 120 125 gat agt 
tac aac aac gtc tac cgc gac aca gag ggg ctg cgc gaa ctg 432 Asp Ser Tyr 
Asn Asn Val Tyr Arg Asp Thr Glu Gly Leu Arg Glu Leu 130 135 140ggg gtc 
acc cac tac cgc ttctcc ata teg tgg gcg egg gtg etc ccc 480 Gly Val Thr His 
Tyr Arg Phe Ser He Ser Trp Ala Arg Val Leu Pro145 150 155 160 aat ggc acc 
gcg ggc act ccc aac cgc gag ggg ctgcgctac tac egg 528 Asn Gly Thr Ala Gly 
Thr Pro Asn Arg Glu Gly Leu Arg Tyr Tyr Arg 1 65 1 70 175 egg ctg ctg gag 
egg ctg egg gag ctg ggc gtg cag ccg gtg gtt acc 576 Arg Leu Leu Glu Arg Leu 
Arg Glu Leu Gly Val Gin Pro Val Val Thr 180 185 190 ctg tac cat tgg gacctg 
cca cag cgc ctg cag gac acc tat ggc gga 624 Leu-Tyr-His-Trp-Asp Leu Pro 
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Gin Arg Leu-Gln-Asp-Thr-Tyr-Gly-Giy 195 200 205tgg gcc aat cgc 
gcc-ctg-gcc-gac-cat ttc agg gat tat gcc-gag-ctc 672Trp Ala Asn Arg Ala 
Leu Ala Asp His Phe Arg Asp Tyr Ala Glu Leu210 215 220 tgc ttc cgc cac 
ttc ggt ggt caggtc aag tac tgg ate acc att gac 720 Gys Phe Arg His Phe Gly 
Gly Gin Va! Lys Tyr Trp lie Thr lie Asp225 230 235 240aac ccc tac gtg gtg 
gcc tgg cac ggg tat gccaccggg cgc ctg gcc 768 Asn Pro Tyr Val Val Ala Trp 
His Gly Tyr Ala Thr Gly Arg Leu Ala 245 250 255 ccg ggc gtg agg ggc age tec 
agg etc ggg tac ctg gtt gcc cac aac 81 6 Pro Gly Val Arg Gly Ser Ser Arg Leu 
Gly Tyr Leu Va! Ala His Asn 260 265 270 eta ctt ttggct cat gcc aaa gtc tgg 
cat etc tac aac acc tct ttc 864 Leu Leu Leu Ala His Ala Lys Val Trp His Leu 
Tyr AsnThr Ser Phe 275 280 285 cgc ccc aca cag gga ggc egg gtg tct ate 
gcc tta age tec cat tgg 912 Arg Pro Thr Gin Gly Gly Arg Val Ser He Ala Leu 
Ser SerHis Trp 290 295 300atc aat cct cga aga atg act gac tat aat ate aga 
gaa tgc cag aag 960 He Asn Pro Arg Arg Met Thr Asp Tyr Asn He Arg Glu 
Cys Gin Lys305 310 315 320 tct ctt gac ttt gtg eta ggc tgg ttt gcc aaa 
cccatattt att gat 1008 Ser Leu Asp Phe Val Leu Gly Trp Phe Afa Lys Pro He 
Phe He Asp 325 330 335 ggc gac tac cca gag agt atg aag aac aac etc teg tct 
ctt ctg cct 1056 Gly Asp Tyr Pro Glu Ser Met Lys Asn Asn Leu Ser SerLeu 
Leu Pro 340 345 350 gat ttt act gaa tct gag aag agg etc ate aga gga act get 
gac ttt 1 104 Asp Phe Thr Glu Ser Glu Lys Arg Leu He Arg Gly ThrAla Asp 
Phe 355 360 365 ttt get etc tgc ttc gga cca acc ttg age ttt cag eta ttg gac 
cct 1 152 Phe Ala Leu Cys Phe Gly Pro Thr Leu Ser Phe Gin Leu LeuAsp 
Pro 370 375 380aac atg aag ttc cgc caa ttg gag tct ccc aac ctg agg cag ctt 
cts 1200 Asn Met Lys Phe Arg Gin Leu Glu Ser Pro Asn Leu Arg Gin Leu 
Leu385 390 395 400 tct tgg ata gat ctg gaa tat aac-cac-cct-cca-ata ttt att 
gtg gaa 1 248Ser Trp He Asp Leu Glu Tyr Asn 
His-Pro-Pro-Ile-Phe-Ile-Val-Glu 405 410 415aat ggc tgg ttt 
gtc-tcg-gga-acc-acc aaa agg gat gat gecaaa-tat 1 296Asn Gly Trp Phe Val 
Ser Gly Thr Thr Lys Arg AspAsp Ala Lys Tyr 420 425 430 atg tat tat etc aag 
aag ttc ata atg gaa acc tta aaa gca ate aga 1 344 Met Tyr Tyr Leu Lys Lys 
Phe He Met Glu Thr Leu Lys Ala He Arg 435 440 445 ctg gat ggg gtc gac 
gtcatt ggg tac acc gcg tgg teg etc atg gac 1 392 Leu Asp Gly Val Asp Val lie 
Gly Tyr Thr Ala Trp Ser LeuMet Asp 450 455 460ggt ttc gag tgg cat agg ggc 
tac age ate egg cga gga etc ttc tac 1440 Gly Phe Glu Trp His Arg Gly Tyr 
Ser He Arg Arg Gly Leu Phe Tyr465470 475 480 gtt gac ttt ctg agt cag gac 
aag gag ctg ttg ccaaagtct teg gcc 1488 Val Asp Phe Leu Ser Gin Asp Lys 
Glu Leu Leu Pro Lys Ser Ser Ala 485 490 495 ttg ttc tac caa aag ctg ata gag 
gac aat ggc ttt cct cct tta cct 1 536 Leu Phe Tyr Gin Lys Leu He Glu Asp 
Asn Gly Phe ProPro Leu Pro 500 505 510 gaa aac cag ccc ctt gaa ggg aca 
ttt ccc tgt gac ttt get tgg gga 1584 Glu Asn Gin Pro Leu Glu Gly Thr Phe 
Pro Cys Asp PheAla Trp Gly 515 520 525 gtt gtt gac aac tac gta caa gta agt 
cct ttg aca aaa ccc agt gtc 1 632 Val Val Asp Asn Tyr Val Gin Val Ser Pro 
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Leu Thr Lys ProSer Val 530 535 540 ggc etc ttg ctt cct cac 1 650 Gly Leu 
Leu Leu ProHis545 550 [0037] 

<210> 5<211> 3460<212> DNA<1> Homo sapiens<220><221 > CDS<1> 
(60).. .(31 07)<400> 5cagggaatga~atggattttc--ttcagcactg~-atgaaataac 
cacacgctat-aggaataca 59atg tec aac ggg gga ttg caa aga tct 
gtc-atc-ctg-tca-gca ctt att 107Met Ser Asn Giy Gly-Leu-GlnArg Ser Val He 
Leu SerAla Leu He 1 5 10 15 ctg eta cga get gtt act gga ttc tct gga gat gga 
aga gctata tgg 155 Leu Leu Arg Ala Val Thr Gly Phe Ser Gly Asp Gly Arg 
Alalle Trp 20 25 30 tct aaa aat cct aatttt act ccg gta aatgaa agt cag ctg ttt 
etc 203 Ser Lys Asn Pro Asn Phe Thr Pro Val Asn Glu Ser Gin Leu PheLeu 
35 40 45 tat ggc act ttc cct aaaaac ttt ttc tgg ggt att ggg act gga gca 251 
Tyr Gly Thr Phe Pro Lys Asn Phe Phe Trp Gly He Gly Thr Gly Ala 50 55 60 
ttg caa gtg gaa ggg agt tgg aagaag gat gga aaa gga cct tct ata 299 Leu Gin 
Val Glu Gly Ser Trp Lys Lys Asp Gly Lys Gly Pro Ser He 65 70 75 80 tgg gat 
cat ttc ate cac aca cac ctt aaa aat gtc age age acg aat 347 Trp Asp His Phe 
He His Thr His Leu Lys Asn Val Ser Ser Thr Asn 85 90 95 ggt tec agt gacagt 
tat att ttt ctg gaa aaa gac tta tea gec ctg 395 Gly Ser Ser Asp Ser Tyr He 
Phe Leu Glu Lys Asp Leu SerAla Leu 100 105 1 10 gatttt ata gga gtt tctttt 
tat caa ttt tea att tec tgg cca agg 443 Asp Phe He Gly Val Ser Phe Tyr Gin 
Phe Ser He Ser Trp ProArg 115 120 125 ctt ttc ccc gat gga ata gta aca gtt 
gee aac gca aaa ggt ctg cag 491 Leu Phe Pro Asp Gly He Va! Thr Val Ala 
Asn Ala Lys Gly Leu Gin 130 135 140 tac tac agt actctt ctg gaeget eta gtg 
ctt aga aac att gaa cct 539 Tyr Tyr Ser Thr Leu LeuAsp Ala Leu Val Leu Arg 
Asn He Glu Pro145 150 155 160 ata gtt act tta tac cac tgg gat ttg cct ttg 
gcactacaa gaa aaa 587 He Val Thr Leu Tyr His Trp Asp Leu Pro Leu Ala Leu 
Gin Glu Lys 165 170 175 tat ggg ggg tgg aaa aat gat ace ata ata gat ate ttc 
aat gac tat 635 Tyr Gly Gly Trp Lys Asn Asp Thr He He Asp HePhe Asn Asp 
Tyr 1 80 1 85 190 gee aca tac tg t-ttc-cag-atg-ttt-ggg gac cgt gtc aaa 
tat-tgg-att 683Ala Thr Tyr Cys Phe-Gln-Met-Phe-Gly Asp Arg Val Lys 
Tyr-Trp-Ile 1 95 200 205 aca att cac aac cca tat eta gtg 
gct-tgg-cat-ggg-tat-ggg-aca-ggt 731 Thr It e His Asn Pro Tyr Leu Val Ala 
Trp His Gly Tyr GlyThr Gly 210 215 220 atg cat gec cct gga gag aaggga aat 
tta gca get gtc tac act gtg 779 Met His Ala Pro Gly Glu Lys Gly Asn Leu Ala 
Ala Val Tyr Thr Val225 230 235 240gga cac aac ttg ate aag get cac teg aaa 
gtt tgg cat aac tac aac 827 Gly His Asn Leu He Lys Ala His Ser Lys Val Trp 
His Asn Tyr Asn 245 250 255 aca cat ttc cgc cca cat cag aag ggt tgg tta teg 
ate acg ttg gga 875 Thr His Phe Arg Pro His Gin Lys Gly Trp Leu Ser He Thr 
Leu Gly 260 265 270 tct cat tgg ate gageca aac egg teg gaa aac acg atg gat 
ata ttc 923 Ser His Trp He Glu Pro Asn Arg Ser Glu Asn Thr Met Asp He Phe 
275 280 285 aaa tgt caa caa tec atg gtt tct gtg ctt gga tgg ttt gee aac cct 
971 Lys Cys Gin Gin Ser Met Val Ser Val Leu Gly Trp Phe AlaAsn Pro 290 
295 300 ate cat ggg gat ggc gac tatcca gag ggg atg aga aag aag ttg ttc 1019 
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He His G!y Asp Gfy Asp Tyr Pro Glu Gly Met Arg Lys Lys Leu Phe305 310 
315 320tcc gtt eta ccc att ttc tct gaa gca gag aag cat gag atg aga ggc 1067 
Ser Val Leu Pro He Phe Ser Glu Ala GluLys His Glu Met Arg Gly 325 330 335 
aca get gat ttc ttt gec ttt tct ttt gga ccc aac aac ttc aag ccc 1115 Thr Ala 
Asp Phe Phe Ala Phe Ser Phe Gly Pro Asn Asn Phe Lys Pro 340 345 350 
eta aac ace atg gctaaa atg gga caa aat gtt tea ctt aat tta aga 1163 Leu Asn 
Thr Met Ala Lys Met Gly Gin Asn Val Ser Leu Asn Leu Arg 355 360 365 gaa 
gcg ctg aac tgg att aaa ctg gaa tac aac aac cct cga ate ttg 1211 Glu Ala Leu 
Asn Trp He Lys Leu Glu Tyr Asn Asn Pro Arg He Leu 370 375 380 att get gag 
aat ggc-tgg-ttc-aca-gac agt-cgt-gtg-aaa-aca gaa gac 1259Ile Ala Glu Asn 
Gly Trp-Phe-Thr-Asp-Ser-Arg Val Lys Thr Glu Asp385 390 395 400acc acg 
gecate tac atg atg aag aat ttc etc age cag gtg ctt caa 1 307 Thr Thr Ala lie 
Tyr Met Met Lys Asn Phe Leu Ser Gin Val Leu Gin 405 410 415 gca ata agg 
tta gat gaa ata cga gtg ttt ggt tat act gee tgg tct 1 355 Ala He Arg Leu Asp 
Glu He Arg Val Phe Gly Tyr Thr Ala Trp Ser 420 425 430 etc ctg gat ggc 
tttgaa tgg cag gat get tac ace ate cgc cga gga 1403 Leu Leu Asp Gly Phe 
Glu Trp Gin Asp Ala Tyr Thr He Arg Arg Gly 435 440 445 tta ttt tat gtg gat 
ttt aac agt aaa cag aaa gag egg aaa cct aag 1451 Leu Phe Tyr Val Asp Phe 
Asn Ser Lys Gin Lys Glu Arg Lys Pro Lys 450 455 460 tct tea gca cactac 
tac aaacag ate ata cga gaa aat ggt ttt tct 1499 Ser Ser Ala His Tyr Tyr Lys 
Gin He lie Arg Glu Asn Gly Phe Ser465 470 475 480tta aaa gag tccacg cca 
gat gtg cag ggc cag ttt ccc tgt gac ttc 1 547 Leu Lys Glu Ser Thr Pro Asp 
Val Gin Gly Gin Phe Pro Cys Asp Phe 485 490 495 tec tgg ggt gtc act gaa 
tct gtt ctt aag ccc gag tct gtg get teg 1595 Ser Trp Gly Val Thr Glu Ser Val 
Leu Lys Pro Glu Ser Val Ala Ser 500 505 510 tec cca cag ttc agegat cct cat 
ctg tac gtg tgg aac gee act ggc 1 643 Ser Pro Gin Phe Ser Asp Pro His Leu 
Tyr Val Trp Asn Ala Thr Gly 515 520 525 aac aga ctg ttg cac cga gtg gaa ggg 
gtg agg ctg aaa aca cga ccc 1691 Asn Arg Leu Leu His Arg Val Glu Gly Val 
Arg Leu Lys Thr Arg Pro 530 535 540 get caa tgc acagat ttt gtaaae ate aaa 
aaa caa ctt gag atg ttg 1 739 Ala Gin Cys Thr Asp Phe Val Asn He Lys Lys 
Gin Leu Glu Met Leu545 550 555 560gca aga at g-aaa-gtc-acc-eac-tac 
egg-ttt-gct-ctg-gat tgg gee teg 1787Ala Arg Met Lys 

Val-Thr-His-Tyr-Arg-Phe Ala Leu Asp Trp Ala-Ser 565 570 575 gtc ctt ccc 
act ggc aac ctg tec gcg gtg aac cga cag gee ctg agg 1 835 Val Leu Pro Thr 
Gly Asn Leu Ser Ala Val Asn Arg Gin Ala Leu Arg 580 585 590 tac tac agg 
tgc gtg gtc agt gag ggg ctg aag ctt ggc ate tec gcg 1 883 Tyr Tyr Arg Cys Val 
Val Ser Glu Gly Leu Lys Leu Gly lie Ser Ala 595 600 605 atg gtcacc ctg tat 
tatccg ace cac gee cac eta ggc etc ccc gag 1 931 Met Val Thr Leu Tyr Tyr 
Pro Thr His Ala His Leu Gly Leu Pro Glu 610 615 620 cct ctg ttg cat gee gac 
ggg tgg ctg aac cca teg acg gee gag gee 1 979 Pro Leu Leu His AlaAsp Gly 
Trp Leu Asn Pro Ser Thr Ala Glu Ala625 630 635 640ttc cag gee tac get ggg 
ctg tgcttccag gag ctg ggg gac ctg gtg 2027 Phe Gin Ala Tyr Ala Gly Leu Cys 
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Phe Gin Glu Leu Gly Asp Leu Va! 645 650 655 aag etc tgg ate ace ate aac 
gag cct aac egg eta agt gac ate tac 2075 Lys Leu Trp He Thr He Asn Glu Pro 
Asn Arg Leu Ser Asp He Tyr 660 665 670 aac cgc tct ggc aacgac acc tac ggg 
gcg gcg cac aac ctg ctg gtg 2123 Asn Arg Ser Gly Asn Asp Thr Tyr Gly Ala 
Ala His Asn Leu Leu Val 675 680 685 gee cac gec ctg gec tgg cgc etc tac 
gac cag cag ttc agg ccg tea 2171 Aia His Ala Leu Ala Trp Arg Leu Tyr Asp 
Gin Gin Phe Arg Pro Ser 690 695 700 cag cgc ggg geegtg teg ctgtcg ctg cac 
gcg gac tgg gcg gaa ccc 2219 Gin Arg Gly Ala Val Ser Leu Ser Leu His Ala 
Asp Trp Ala Glu Pro705 710 715 720gcc aac ccc tatget gac teg cac tgg agg 
gcg gec gag cgc ttc ctg 2267 Ala Asn Pro Tyr Ala Asp Ser His Trp Arg Ala 
Ala Glu Arg Phe Leu 725 730 735 cag ttc gag ate gee tgg ttc gec gag ccg etc 
ttc aag acc ggg gac 2315 Gin Phe Glu He Ala Trp Phe Ala Glu Pro Leu Phe 
Lys Thr Gly Asp 740 745 750 tac ccc gcg gec atgagg gaa tac att gec tec aag 
cac cga egg ggg 2363 Tyr Pro Ala Ala Met Arg Glu Tyr He Ala Ser Lys His 
Arg Arg Gly 755 760 765 ctt tec age teg gec ctg ccg cgc etc acc gag gec 
gaa agg agg ctg 241 1 Leu-Ser-Ser-Ser~Ala Leu Pro Arg Leu 
Thr-Glu-Ala-Glu-Arg-Arg Leu 770 775 780 etc aag ggc acg 
gtc™gac-ttc-tgc-gcg etc aac cac ttc acc act agg 2459Leu Lys Gly Thr Va! 
Asp Phe Cys Ala Leu Asn His Phe Thr Thr Arg785 790 795 800ttc gtg 
atgeae gag cag ctg gec ggc age cgc tac gac teg gac agg 2507 Phe Val Met 
His Glu Gin Leu Ala Gly Ser Arg Tyr Asp Ser Asp Arg 805 810 815 gac ate 
cag ttt ctg cag gac ate acc cgc ctg age tec ccc acg cgc 2555 Asp lie Gin 
Phe Leu Gin Asp He Thr Arg Leu Ser Ser Pro Thr Arg 820 825 830 ctg get 
gtg att ccctgg ggg gtg cgc aag ctg ctg egg tgg gtc egg 2603 Leu Ala Val He 
Pro Trp Gly Val Arg Lys Leu Leu Arg Trp Val Arg 835 840 845 agg aac tac 
ggc gac atg gac att tac ate acc gec agt ggc ate gac 2651 Arg Asn Tyr Gly 
Asp Met Asp He Tyr He Thr Ala Ser Gly He Asp 850 855 860 gac cag get 
ctggag gat gaeegg etc egg aag tac tac eta ggg aag 2699 Asp Gin Ala Leu Glu 
Asp Asp Arg Leu Arg Lys Tyr Tyr Leu Gly Lys865 870 875 880tac ctt cag 
gaggtg ctg aaa gca tac ctg att gat aaa gtc aga ate 2747 Tyr Leu Gin Glu Val 
Leu Lys Ala Tyr Leu He Asp Lys Val Arg He 885 890 895 aaa ggc tat tat gca 
ttc aaa ctg get gaa gag aaa tct aaa ccc aga 2795 Lys Gly Tyr Tyr Ala Phe 
Lys Leu Ala Glu Glu Lys Ser Lys Pro Arg 900 905 910 ttt gga ttc ttc acatct 
gat ttt aaa get aaa tec tea ata caa ttt 2843 Phe Gly Phe Phe Thr Ser Asp 
Phe Lys Ala Lys Ser Ser He Gin Phe 915 920 925 tac aac aaa gtg ate ago 
age agg ggc ttc cct ttt gag aac agt agt 2891 Tyr Asn Lys Val He Ser Ser Arg 
Gly Phe Pro Phe Glu Asn Ser Ser 930 935 940 tct aga tgc agtcag acc 
caagaa aat aca gag tgc act gtc tgc tta 2939 Ser Arg Cys Ser Gin Thr Gin Glu 
Asn Thr Glu Cys Thr Val Cys Leu945 950 955 960ttc ctt gtg cagaag aaa oca 
ctg ata ttc ctg ggt tgt tgc ttc ttc 2987 Phe Leu Val Gin Lys Lys Pro Leu He 
Phe Leu Gly Cys Cys Phe Phe 965 970 975 tec acc ctg gtt 
cta-ctc-tta-tca-att gee att ttt caa agg cag aag 
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3035Ser-Thr-Leu-Val-Leu-Leu Leu Ser He Ala Ile-Phe-Gln~Arg-~Gln Lys 
980 985 990 aga aga aag ttt tgg-aaa-gca~aaa-aacttacaa cac ata cca tta aag 
3083 Arg Arg Lys Phe Trp Lys Ala Lys Asn Leu Gin His He Pro Leu Lys 995 
1000 1005 aaa ggc aag aga gtt gtt age taaactgatc tgtctgcatg atagacagtt 3134 
Lys Gly Lys Arg Val Val Ser 1010 1015 taaaaattca tcccagttcc atatgctggt 
aacttacagg agatatacct gtattataga 3194 aagacaatct gagatacagc tgtaaccaag 
gtgatgacaa ttgtctctgctgtgtggttc 3254 aaagaacatt cccttaggtg ttgacatcag 
tgaactcagt tcttggatgt aaacataaag 3314 gcttcatcct gacagtaagc tatgaggatt 
acatgetaca ttgettctta aagtttcatc 3374aactgtattccatcattctg ctttagcttt 
catctctacc aatagctact tgtggtacaa 3434 taaattattt ttaagaagaa aaaaaa 3460 



[Translation donej 



26/26 



2006/11/27 18:42 



